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5. ^m^-CfcjiS. TAR. RRE. GRE. PRE. ERE*5J:T/Ga 1 4 

7. -7^ ^71^>r^y >'y:^t-5/f-- ( t e t r) 

ix5:7'n'^~:^?— =£:4-x.6:fcJi!>}-s ::^ci^— ^— OT AT AzXix ^ J:^OT«£t-*3 

8. --s./v-<>?.i>>r/v>^. i?->r hp«;?fo5^>r/>;^. aav {rf/^'S:^^ 



(3) 
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12. E2. E4^:/hHL 1 - L 5ffi«0 1 W±Ol^-</W;^3te^S:*Ufe 
l^±co%S¥ffi€r-§-^"C?^ji5. if*^9--l lOV^-fixd— ^{clE^OTf^^y 

(tXA) i?^:^o-r:>7^^-1^~lcj;^9^^4^t:$i^T'^^7i^-r^5^y v-lc 

y— T^-f ^ (ORF) 6 3oJ:T^7co±attc*5d^tifc. T'h^-^^r^y 
>:^-<n>tc^5KrS li^XiiOfSa5iB^J^^Ufc^m¥ffiSr'&A/-C3^j:S. tSifc^ 

1 7. ff^^l-l 5 0V^-fn;6^-3S{clBtt$nfc57^/u;^-<i^^— -^^ti 



W 10-506542 

1 8. -f'^y'^-'\^-^XV^X'^itnvy'i^y-^-^^Ay'r^tj:^m^m&^. 

2 0. 2 9 3m«-6*'r5. 8-t:/hlil 9JCia«Offiffi«i/ia, 

2 1. ElSllgi!^< ^ t> loOM-CDm»-^fcf±?0»!rxy !>>f/^J^«|g 

icjR:pfe;dSfe-5T7^y i>-f/u^-<iJ^i?— o4SM>^«aJiS-efeoT. 

Sr-g-Ay-ej^ji-S. If^^l 8-2 0OV^•fi^*^-^^^:lS«CD*Sffl^J!&o 

2 2. b 0^**5 1-2 OOt e t Oia^Jtr 5' 5^i^jC#5 

2 3. :^:Z^m;357-fer>>' h(^^^i5 7ocD t e t OlE^J^S' ^IC^I^pCM 

2 2 icfs^o^M^I^ 

2 4. E 1 is J:tFE 4«Stglc::^^:|Sfej5Sfe5rf^y /i^:^^^ ^—(D^mmm 

^^mfj'^y fi*3si 8-2 36ov^■r^^^*-3l{clEttoffi^iJaJ3So 

2 5. mil^m:*-^*:/ Vt^Tf/ iJ^-f /V';^<?5E4ffi«C0:^— z/^^y — > 
:/:7U— -i^6*5J:T/7 (OR F 6/7) = — K1-5SS^yo^m^;<7-fe -jx hTfe 

2 6. E lisiu^E 2«tg^c:>:l5fe^sfc5r7^y ^></^:^^^ ^-(o^mmm 

^^m^±iy st*^l 8-2 3<^v^•fi^;6>-«ic|E«^O^Bffi^alJiap 

2 7. mil^a;??-^-^ hiSTr^y !:^-f /l-::^<OE 2««ODB P:5^ Vz-^^jt ( 
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2 8. ^a.:*-fe5' ht^Ty"/ ^^/U:^(OE 2mm<ODB P ^ >^<^ W<0 

mMm^^mm»t:=^-h"r^mj^i(o^mm^'^^y h-c^^. n^^2 6tciB« 

3 0. El. E 2i3j:t;!E4«i|gtc^^pfei^fc5rxy e7^/w^-<^^-ots 



/u;^<DE4«J«0^ffl*fcfi-»i5c^>^S<?5fcJe>0»-;fe^!y *3j:tJ« 

(iii) ffi«»JiaT%m«Cie:.5ineS*03> ^^-/^T^c*3}&»^^yh. Ty'/^^ 

t:^?^. ^11*3 i U^/* yt: ttMHISS.;?? -fer hO±i2^|gd5^< loo t e 

fS*:il2 9 \zm«t,(Dm^m^o 

3 1. +BM^JiS{c<t>?^!^$^x5»:7>r/v;^:3!Si^(?:>;^ffi;6S5x 1 08p f u ( 
r^-iJ^^^*^:) /mm±Tfc^>. if*:^l 8-3 oov>'rn;5^-3ii::iae 

32. ffl«iffliiafcJ:9M^$ix6 5^>r/i-:^«l[^o;^tf;6Sl X 1 o^M f u ( 

mskmm /m li^jL.hTffes. ft*«i 8-3 l^ov^-fi^^^-]g^cl^<feco^a^ia 



(6) 10-506542 

3 3. (i) f»^3Si-l 5(?:)v^Ti^;^>^-3g{c|^«$^^fc^^/^>^-<^^ — 

(ii) ±'^h^i^:^y=^^ h ^tiftmmmm^^^ /^^^m^'^co^m.t 

(iii) i.^m^^'^^^c /\^:^u'i'tmfk'^mm^x*m^^fi^ 

3 5. (i) ry'/^4;\->^-<i^^—i>^^ mVk^mmf^^m^fz,}b\c^ If^jt 
(ii) ±mh'7i^:^:7:r.^ ^$i^^ffiffi^aflS;^5e^-r^^;^a^s^cD^mi:Jlla« 

(1 i i) ±,mmiiSk*&^>( ;\-:^m-tmm^mm^x^^^n^ 
CI t ^^tf. ft ^^3 4 tc|^«o^^^4r7^/ /^-:^n.^<r>^m)jm. 

3 6. fi*3Si^i 5 0V^-fi^3e^^-:S^cfa«$i^^fc^^-r/^;^^^^^-. ft* 
6Jcia*^fi:/t**^fettlf*^3 3-3 5^ov^■fi^3!l*-:S^c|a«§i^^hff« 

^^ev^fifi^^i 8~3 2cov^-f^^;5^-:^ictd^^tbfc^@«^Jis^> m^mm. 

fS^^i-i 5<ov^•f^^^^-^^cS5«S:h.fe^^>r/^;^-<^l?^-. ejcia 
«$n;t:<»^^^l:iSf3^ig3 3-3 50V^-fi^;&>-^^c|^«$t^fcf^S:frife^ffiv^ 

f«^:Sl 8-3 2 0V>riX3&--«(C|a«$iL^ffi«JMj!iao?&S*^fcli^K6<3«^ 

3 8. y7'^y1^-4:iB;^^-g■i^$i^fc, fil*^3 7KIB«<0««. 
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ti^(D mm^ ^"^hjfmm t . o^^^^ f^s-t- ;5 fc 

7^::^>f^T^-^'— ^ (ADA) ^ = - Ki-5lt^^{Cj^^^^X.^ig^<7)^;^i: 

bTjtee^jicrfeS^r^-eJboTtS^-c. 1 9 9 o^9^tc>ies-eiiir^$ix:ftio c 

-ocDj^^f^xM^^-r ' -:^x^H^n^t i^x^mmmzm^i.. m:^x^± 
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-^-$r«•LTV^5o mmi&B^ (L 1 - L5 ; Lit^M^m-T) n^JlMmw^ 
LP) ^^^m^^tl^o 

mWmMS^t>hi^ibtlit2 9 3^(GrahaiD et al 1977 J .Gen .Virol . .36. 59-72) 

zfif^ m—^R^ ^^-^m\i ^fefie^ b ^ >';^ 7 r -oiliS prig14f±mffiT 
® (RCA. iP'ib«S='>'l:'x>^Ma^$rf^SP:^iJ^) irttlSUt-. ^ixe>oStt 



(9) 10-506542 



^U) ^^bTV^T. in vivo ^^t)^m^tifj:\^^>(/\-:^mB=F<D±^Si'^fj:<'t 

Cr{c:ff»$H> ■=e^?:^-<^^5''-^C^oV^Tgl#!>^/^;^M*S (E2. E4*Dj:Oi/ 
^JlCjoV^r. pgSlit e t Ogfi^JiCfc ^9^T^:?i^5o T AT A^K^y ;^<7) 5' iSlItC 



(10) 
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^in vivo -C^UT. ^^f^m (^^.'(^(O^m^JS^) S:^JRSL?tC;dS^^^65,(-^ 

. AAV (Tr'yKfl^^^^r/w;^) ^^XJ^-^v^ 7.^^ ru:^^ mc9^i^=-T^ h 
h^o -tttfit hV. ^i^. ^x^. tryv?, 7^^^*^^i1^/^'^2ico 

V-2. h yjejlopAV*:tflft*:>»:)tC»>->jejliOB a d^^f'T'a (Zakharch 
uk et al., 1993, Arch. Virol .. 128. 171-176 ; Spibey and Cavanagh,1989,J.Gen 
.Virol. .70.165-172 ; Jouvenne et al ., 1987, Gene. 60. 21-28 ; Mittal el al..l9 
95J.Gen.Virol..76.93-102) i5;gtcAflc«j{C^tf ^il5o LA^L^^Cdse^. »^ 
L<liJfc.«SC. iB^Wlc»^L< li2*:/tfi5MOt: Yrf/^^Jf\^:^^%(0 
TfJ'^>(;V7.^^^^ (Graham and Prevect, 1991, Methods in Molecular B 



(11) 0-5 0 6 5 4 2 

iology.vol .7.P 109-128 ; Ed:E. J. Murey, The Human. Press Inc. ) ^ ^l^o 

i^^a^in trans"C«Jfe-e^ -52 9 3 *0 J: 5 J^J^ttMJ^iadSSpJffi $ix5o 
;^ ^S: * U )t !^ ^ yu;^ ^ Sc*i- e i: M» $ tLT V ^ -5 o 

liy/^iJ^-r:;^. tSfflWDNA (cDNA) ^-T :tfiiS-g^i5^-< >^ {^><ifc 



02) 0-5 0 6 5 4 2 



^ — n-r=as^>'. IL-2. IL-6. I L - 1 O^^ii I L - 1 2. Jta^^ig 
^ (TNF) . =^u=L—mm^^ (GM- CSF, C-CSF. M- 

CSF^) ) ; 

Sigu-:^^ ) ^w^iJ^S. ^^S^jv/v^^- (HGF) ) ; 

-S^^paS^fO (a 1 -fithy iT^v-^-. it hn^trwil. ;v:Krfn=rr— 

^/:^/^-ef^>^i-5PaSSl. '^J;tf^ p 5 3 :*fcttR b 

(mM-^/w-i;^!:^-r/w;^i^5 fef (HSV- 1 TK) . y 



(13) 
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G4 1 8tc^;5ii9tiS:f^4-i-5n e oae^ (^;d-r>r h 7:^:^:7 
^Sr^-K-r^) s dh f r Kn^lSl^iJ^^ ^— fef) atfe^. CA 

T (^n^A:7 3i:::i=i—/UT-fe^/V'h 7:^:^:731^—^) jfie^. pac (zfu 

;:^RNA^fcf±mRNA) ^--Ote^i: mR N Ad'^^ ^ ff^eoSf^^fT^S 

J:V\ ^J;tli. HSV - 1 TK. ^X^^Vtttfc hPGK y -fe 7 — 

y'?3*#Mft) 5te^o:/c2^— , s V4 0 !:^></u;^ ^ 

{>rvha>-iajo. v-j/^/i-ejfij. ^-^tmwm. i 
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(15) 
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:Ltl^<omm\it9^ h-;^ (lac) :*--<D>oMt-<t Dlft^g^tU^p 1 a c 

el^€:lasi-'5JlT•x^71^>r;^^yi^J:D i ofSwaj^jTr^-t Ka7^^^i^>r^ 

y *>'5V^W:*a^Gossen et al 1995, Science. 268. 1766- 1769tC^«$ix^a! 

y-<:r^K (^x.fi. xb^i^-r^y >y:/i^?/f— (t e tR) ^:/i:fi3i;3^ h 
n^/vy :/Uix1^-ER^=^ibR»$tL5) i:. ^^Sr^i^^bT^ StJ^ y K 



(16) itt^q^l 0-5 0 6 5 4 2 
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i?-^^ y >':d-'<o>' (t e to) ^^^bSI3l$i^:/tPifi5ia^J}6S^v^^i^5o — JK:&?i 
K$i^-CV^-5 (Hillen et al . .1984. J. Mol .Biol .. 172.185-201) o Hffl*!. «^ 
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y:xy:/u^xi^— (tetR) ^^1^>r ^ y ^os-g^fi, 

P 1 e ^>y<^S(Om^^t K;^-r >0 1 3 0 C5*ei^T^ /^i: t e t Rt<Dr^(D 
m^'d^h±C^^ Xmx- '^'fY'y^^ ^ ^)i^Vyi^:^r^^-<-9- (tTA) 
" ^^Sttfc^ W^^aSrffiV^S w irJCi ^^#?>^^-5o Gossen and Boujard (19 
92. Proc. Natl. Acad. Sci.USA.89. 5547-5551)'' "Ctt. wOS§a55^d5^JBaJia-C«tg 
tt-e*>5r t^Siff^Uy^o S*«e^iB^J (TATA7jf>yiJ^;^, 
^) OJi^StCfc6 t e t OOV^< 0:^^0=2 e—0=r^^ ho— /WTJCio;e>^iX fey 

®!JD{cJ: »)Ra*$i^5>o Kim <r>{f)V^-f (1995. J. Virol. .69.2565-2573) tt. ^ 

<nmz.^\^X^ ^— OTATA2J?t/^:^<oT«Dl-ffiai-«» t e tOK^J 

x^— 1^— t TAtci f^fStt^btftXT" h^-y->f y >JcJ: Dai^JT#^>:7'D^ 
-^^'-Sr^^^aJia'g-fr "t e tO-ft/h:7^a^-:^r-" (5' -^3' ;^ifei) 
#J-*t>»^bV^ U;a*L.35i;65^. t e t Oia^J^ST AT A:3?s/^ 3' ISgd* 
. ^^/tfiftt)?) J::«#<0«-1B!ifC*3d*nT. t e t O^iSS^-rS t e t ROia^O^ 

Gooding and Wold. 1990. Critical Reviews of Immunology. 10.53-71) Jgr^— K 
J:t%m*ffi(-'&^ttTV^3^tV>;&5, (E3) ^^flSm^n^— 



(18) 
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h^o ZtO^^^m-t^t, tS.a«g14SS36SE 2Affi«60DBP (DNA^-g^ 
^l^y<^W^^i') a(5^^lc:Ji&S^-^^^>(Ensinger and Ginsberg. 1972. J. Viro 
1.10. 328- 339) o 

m^lfJimMm-Cl^s ORF3. 6*5J:t;/^f::fi7S:=i-K'rSia3^J^«t^E4 
S«^^e>^UTV^5 (E4«l«<^wix^OK^$tv^:^^ttE4«|gOfflffiSrll 
U?feV^ ; Ketner et al 1989. Nucleic Acids Res. . 17.3037-3048) o 

irdS^g-ffjT?*,!?, i--<T03ia^'^ (E 2*5,tl/E4. E 2 io iU^L 1 - L 5 . E 
4*5it;Ll - L5*^liE2. E4:fcJ:U5Ll-L5) Sr#;t 5 r ^ 
o »^L<Ji2jfi^7^>r:/lcf^^i-SSiffiiB^J («x:l^TAR. RRE. 

t e t o^) tm^^ti^o nm<om^i(om^t^h. *-^>'7*^-1^-f^-& 
ji-^^D7T-i^^) . mm. mm. ±&^^ii«*i^»iafiaso-ft* 
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(i) E4^«c. i|ttc^#co^— :7'>'y-7='^>->r:7u-A6*5i:r/7 (orf 
6/7) Sr = -K-r^ia^Jo^S5*fcfi-SP. *>-5V^lm*?f?^c 

(ii) E2ffi«6. m:i^^(DDBP^>y<^S: (DNAJg-g^^ ^^cfi 



(20) 
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1 0 8pfu/mliKJL±. iff^ L< fil X 1 09pfu/ml4^A±. L < fi 5 x l 

0 9pfu/inli^Jl_b. JEtC— ^if^U<J15X 1 0J0pfu/mm_L-Cfc5o pf ui:V^ 

^^TV^-5o (Graliam and Prevec. 1991. t&ft) ;6S^Jf^tuSo ii^x !^ 

/i-;^;^«pfu/nii rtcae^ h 7 7 T -atgS:^ii-ct^ 6«Sfett e^-f /p^St^ 
5*SMfflJ§ST*Mf^$ttfc^S^14!:7>r/^;^«ji^PO:^ffif±. *ffj{cti5xi oMfu/m 

mh. »^b< f^l x 1 ifu/inli^iL±. L< (15 X 1 0^0 ifu/n, 

JEl^-S»*U<l±5 X 1 0" ifu/inl^±t?fc5o i f ui:V>5^ifli 

■ejlX -Gal (5 - ^/n-'E- - 4- j5^c2i3-3->r>'Ky/l- ^-D - ^"7^ V 



(21) 
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-5w^365-et5o #X.9'53SjK<50q3T?tt. ATCC (Rockville,USA) (DXo^J: 
3U^v^3>-l?A^L5 6Ve r o *^JB . BHK (y^M.:^^—) , MD 

CK (><p?) iSit^MBDK IS^, CHOT^ (xnA;^^?^-) ^^«:ftt>!? 

tCfc (He La, AS 4 9. MRC5. Wl 3 8^) t>mifbth^^ U;6*L 

:^?&m\zX^miSk^^>C/u:^m^n. ^m^xmmmj:mm (Graham and Pre 

vect.1991, mm) mz.i:imw^mm^^(D^^^—ii^xrj^Ty'y^^ 

K>\cmm^m»:K,\cXK> Escherichia con (E.coli) t?in vitro-C!5^>f 

^f^-Sr t t>#x:5r i:i5pjtg-efe5 (IRI;trf. French Application 9 
4/1 4 4 7 0#fiS) , 

(i) ^-{/i-:^^^^—t^. h^:^^:^:^^ hi^tiit^mmm^n^ftitic, 
in transT?Jiia-<^^-Sr*Sffii-^ffiSimiia«f tC»A$tu, 

(ii) ±^hy>^:^y:^^ h^fiitm^mmi>^^^/^y^mB'i-(D^^^^x^± 



10-506542 



«^tt!>^/V';z.3|a^Of^Sl*^fel;itBii-5o (i) 700 t e t OgE^J 

/?<!: (ii) m—(oy'xj^-^--\cxr)i^m^ti^hv>:^T^^-<—'$r—tT 

mm^mmm. mm^'^f^^^^^^^^y-. Duchene' s 
Bf. ±^^it\^=^ry-/\-^. #icif^. £tT. 'L^Bf^. mm^. »m\^s jkib 



(23) 



10-506542 



#tc. ;2^^ig;cJ:5'5^'f 0^-1 O'^ p f u {:fy — ^mfS.^m 
. *flJ(C|±l 0 5-^1 1^3 p f »^L< til 06-1 0" p f uO^ft 

y-/i^ic^^m) in vivo -esss^^tu-So *m 
mwi. (0-1 0 o<^>ft3R¥fi:-e*^ixyi:) t hTx/ i:7>r/i.>^^>r iT'so'/ 

Ii32*i> CMV:7"n^— ^— (pCMV) J: t T A i:. SV4 

0ra^-^-<^3V hn-/ur(-*>6p a c CT'n -^^f v^^-^^i) 
<^«^tt«SSr^f;t5. -<^i5'-pTG4 6 7 3<?5aB&g|-e&5„ 



(24) #*5p 10-506542 

1^ 3 li t T Atc<J: 0 mmt Lo^E 4|i«OOR F 6 ^XXJ^7 (D^^m:^± y 
hSr-g-A/^t hTf/ — pTG4 6 9 6 oan&jilTfe'So 

igI4f±rxy !:^></^:^5yyA0 5' ^i^(D^^^^Ayti^^^—pTG3 3 

4 3<^lK»&(i|-efe6o 

S 5 fi. E 1 *3ctT/E 3S«cO:^ffl5^;6S^t?nfc:m-1fi:ftM«^r7^y ^^/U 
— pTG4 6 6 2<DSEll&gI-efcSo 5^ h li. Tt" 

y S^-f/^^ML P::/n^-^— (Ad 2) i:. -t^o^tc^ - :;?f7iJ^ h v'^— -tf ^ 

=i-K-r5»SL a c Zag^*5j:U^S V4 0 >^-f /V';^2J< y TT^-Z^ffc 
(pA) d^f^T'jr^o 

S6fi. E l*5j:t/E 3®4!cO>s:gg5)-;d5^i:>ixfcr7^y ^7^yu:j^-<i7 -e*> 
oT. t TAO«^S^m^(D;b-fe';/ hSr-g-A/^Tc. -<^i5'-pTG4 6 8 2<D« 

I^Tfi. El. E3*5iU5E4ffl«<7>:*cgP5>:&5ij^*?ixfcr7*/i>-r/u;^-<^^ 
— -e*>rDT. t TACO«^tt^a^(D;3&-fe5/ hSr^A/;rc. ^>5^^-pTG4 6 8 
3omiB&^-Cfc'5o 

lastt. O-et e t O - CMV i i:^$tt^t e t OiB^JO 7 3 t^— ^ 
3fe^f ^tufcCMVft/hT'n^— ^— (-SS'-'+l) bn— yvTT) tT 

AOR»tt^mSr^TX.^. -<;J^^-pTG467 5 <^«B&0-C*)5o 

1I9(±. E li3j:T/E 3M«0:^^5)';&s*t>*T'fcr7*>' '5^-r/i-^-<^^— T?*) . 
^T. t TAOf|#i4^m^CD;J7-fc5/ Y^'^hlt. -<iJ^i5'-pTG4 6 8 4 coS 

H10{1. El. E 3i3J:t;JE4®J«0;^a55)-]&S3^*?tbfer7'y e7-</u:^-<ii^ 
;$^-TfcoT. t TAOfi»tt^mM<^:3t7-fe:5' ^Sr-g•^:/Sf. -i^^-pTG4 6 

8 5C0SEP&^-efc5o 

jUl lf;i. t e t OE^OO? =r t:'-lC<t i95fe^T^:h.fcCMVft/jNrn^-i$^'- 
(TjaV- hn— /WTI-fc^jTT^y /V:^ E 4ffi^OOR F 6/7ioJ:t5tTAi: 
, ^n-^-Yi/^-BiiSrW^i-Sp a c S^ate^O^SSr^T^S. -<^^-pT 
G5 6 0 6O«i&0-efc6„ 
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-t^^ VXO^^T (+) *3iU^^flET (-) -e^SI$tt:fe2 9 3«Bja(C*5tt5 

m 

TIE^Hfl Maniatis et al . (1989. Laboratory Manual. Cold Spring Harbor, 
Uboratory Press. Cold Spring Harbor. NY) "C^^^tt^Se^X^io J:t/»^ 

m^<owimK^y^^noo mm:^^:^^ K^^v^fc^5^^-rL:/^x^^i e.coh » 

5K (Hubacek and Glover . 1970. J .Mol , Biol . ,50. 111-127) ^fc«iB J 5 1 8 3 
(flanahan. 1983. J. Mol. Biol.. 166, 557-580) "Ctr^o ^^(Dmt^^m^m»:K.Ji 

R Protocols- A guide to methods and applications. 1990, Innis.Geifand.Snin 
ksy and White ed. .Academic Press Inc. #^,) o 9MM1SL(OiSW^^yi^hil^ 
^ma^ E.coli DNA2i<y^7— (Klenow) 0:^^>tSrlS V>T 5 ' ^Ui^ 

h^-frSo V>m:fJ/^i^l7M.&m (Maniatis et al..i9«) t^m^fhtl^t^ 
. DEAE - 7^:^;^ h^V-SW. Jilx^ hoTKW— gSffit^a ^'i^^tcS 

AdSy/A (5' ITR. 3i>:^^:7'>-7^— v'H^E^JiSjlI/E 1^*S) O 
5' 5t^(D^'fef^--omiA;^?5^^#e>ix5. t hJ^WIii*5fet0 2 9 3^ (Graham 
etal,.1977, mm ( 1^:7 r l^^^:^ C R L 1 5 7 3 "CAT C CjS>^ibA^-e# ^) 
) Ad 5 E4«« (nt32800-35826) i:pa c ® Slater O^SS 

^:<7-fe5^ h^^^x^tzzf^^ 5 Kp TG 1 6 5 3'x^^mmicmsm»:^tiit2 9 
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a^tcftjfe-r^TGi 6 5 3^ (s^migwo9 4/2 8 1 5 2. mmms\cm 

m«!^»IS^ v^T i V ^ ;a53ii» $ ix5 -Cfc 6o 

^^^M7 3 2 6 0 t*Genebank7^'-^/<>■i5^^C||^$i^TV^5i P t^j^ A d 5^/ 

c(o^j-crt:. (1) b7:^;^fi^<4fb^w<^srt TA^«^Wtc^S-e#6 2 

9 3^S5!5(D^ffi^^. (2) E4^«0— gi5i7-r/^^a{S^:&5 t TAtCf&^i" 

1. h7>':^T^^^— t TAiSr^St-S+SffilSoftlg 

:7^a^-f ^>'>'-e?^irClfettiaoSl^Sr^f;t'5-<i5^^-pTG6 5 2 9 
^^i-^o fi. S V4 0::?'a^— *5J:r5p a cjae^ir-^riO* 

ICS V4 0 Aiy^i'/^^^ibm^^tl^^m.^'^^y hOp^y III- I 

• (Uthe et al., 1987. Gene 57.193-201) ^---OiJ^ a— n^-^jd^^^^o 



Morgenstern and Land . 1990. Nucleic Acid Res. 18.3587-3596 ; Genebank :7 r 
W>';^; J O 2 4 0 0) o 

MtrUT. — pUHDl 5 - 1 (Gossen and Bujard.1992, WlW ^Sp 

*S s p liSXV^Hp a I-e^»ri-5o CMV T'o^-^-lc J: »? 3fe^T^i^5 t 
TA^3— Ki-5iE?iJS:^A/:^*»f;t^pTG 6 5 2 9 Ol^affi^tC^ n — 
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LT. pTG4 6 7 3Sr»5 2 ) « 

— pTG4 6 7 3Sr#jfeT2 9 3 «iJia=f h 7 3. h^-^o 

t TAO^m^-<^i5'-*5J:t/S^'<i5'^- («x:t^pUHD15 - 1 
*5J:t5p TG6 5 2 9) ^ h ^ :7 re b w i: t BTIg-efeo^o h7> 
^:7ziii^ ^JlS^^^it^ (rn-^^ v^^-l ;ig/ml) Tl^^-r^o 8 0 (Dm 

ttiJrp-i^Sr^gtU. CtLbC0 9*?3 5tCOV^T. ^m^)^ t e t OlS^JJcJ: !9 = 

/P'>':7 3i7— K-r^iB?iJ:65 t e t OO 7 3 tf— 9 3fe^T$tb:/tCM 
Vg/h:/o^— i?'— 0=i>- h n— 7WTtil*375*ixfcy 2K— <i5^ ^— p UHC 1 
3 - 3 (Gossen and Bujard. 1992. ^^V>^„ Um^t. f^»$i^S^^ — 

fiPromega TfilRO^^' h ( "Luciferase Assay System" ) '9'>'^A^(r>M'& 
(K>1t}b\Z.i^l^'^^—>sl^i3^>^'' (LS 5 000 0TD. Beckman) ^^V^ 

2. E4ae^<^^S;&5 1 TA-eK»b5^r7^y e^^/w>^cr>^^ 

^XX^l^^- Ki- -5 i£^iJ<^:j^V>T. E 1 U^E 3 E 4 ^tfctD— gPdS^ 

— pUHD 1 0 - 3fi. 7 00 t e t 0 :3 fcT— i: CMVft/h:;^n ^— ^ 
— (te^iliEfea^tlCjttLT- 5 Sfifc : Gossen and Bujard.1992. tJS) Srft^fb 
fc;X hoi - E c o R I W^<r>'^'7^% Kp BR 3 2 2 ^^(Oi^ xi--z:^>^t^h 
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#-50 B a mH I T-^»fS o^-^ -HScOTaEJCffiSi-^SiSffi) . pTG 
1 6 5 3;&^^#^ttTORF6:feJ:U57Sr = — Kf -SiB^JSri^^rU^B g 1 II - 
B a mH I »f>i'SrifAL-C. pTG4 6 5 8S:#5o 

-<^^ — pTG4 6 6 4fi. Bg 1 IlSPffi:dS^fe]6Defe3&>Jx:^p2Ky II (Lath 
e et al. .1987.^a) OKp n I - S m a I gPffi^-^OKp n I - Hp a I T'f 
/ (^^ U-;^^ K 2 5 8 3 8 - 3 2 0 0 4 ) n— 

5o »:V>"CE SiT^^gC^)- (p?^ U7h^K2 7871 - 3074 8) S:»*^»f ( 
H p a I - H i n d III) J: 13 « 

ORF 6*5<tUf7C0|Sffl5^m^;&'fe!>' hSr^^L^hXh o I - Hp a I m)i^ 
pTG4 6 5 8;5i^b¥^U. Bg I U^mWr^ivXnenmmn'C^m^tlft^^ 
i5^-p TG4 6 6 4*lcKlenow^>K-Of^^^{cifAb-C. ;i7-fe:>^ h 0;^rfi]tc:t^V> 
pTG4 6 6 8:fcJ;UfpTG4 6 6 9 ^#So «#rt:+B[^Wmifex:lCi 0 Tx / 
tt'tC^Ai-S6 "MLP^^'n^-iJ^— - Lac Zfig^SV4 
0 p A" ^t^is-^y Vt^K lffi«60ftt?!9lC^n— 

-JcS*-r-5 (^r^>^aSlc:^5r>:?^£E liDj:05E4^4gi:*iKv^E 3M«:6S 
*t>ixTV^-5 (5< ^ U:t^ K 27871 - 30748 O:^:^) ; g^ffilpWO 9 

4/2 8 3 5 2<D^mm4\Z^1ti^tlX\i^^) lajft^^^ ^ — p T G 4 6 6 3 ^5 
:i<OB^(Oftlib\:im\f^tbtl^o E.coliWifaSrH i n d III-T?^S$ix^ p TG 4 
6 6 8^^*ipTG4 6 6 9 i: S p e I "CE^fb^ tVTt l^-T ^ - p T G 
4 6 6 3T-|^^?^®feSi$-frT. PTG4 6 9 6 (El 3 ) jo<ttJ^p T G 4 6 9 7 

^m^xhtii^^ ^^^-pUHD 1 0 - 3t)^t^w^m^tifzh(D(DXoti:mmv 

b 5rD^-":^-tc<J: E 2::7^D^— i$^-^gtft^$-ti:5*\ fe'5v^fiE 2:7^ 
o^-^?— OTATAaJ^^x^^J^OiactCib^ia^JfrSfe^^-^r. t e t Oia^JO 
liJJL± (#*L<l±7o) 0=Jt'-S:•t^^b(^^fca^c*A$^5i:V^5. 5)"^^ 

^^a^ff^-«5iUTv^So «^Jx.tfE2. E4*3j:o5/^feiiMLPoo-r/i';^a 
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3. !:^>r/u;^«i[-Tof^Sit 

i7-</U:^^^^ — pTG4 6 9 6^^J±pTG4 6 9 7 Sr. mi(Ot T A^M 
$:^T^?^5 t TA^Mf^i-5r i:3&s-c#So »:V^-CO. l - l 0 O-^S^er tcSfc> 

n — /uT{CiS;6^ix^ E4O0RF6i3iUt7 ©^SOfcJ?>(0-<^ — IC J: -5 

31 h^n^j^Bitefi. E l«|g^^^«3(C*5j:a?E4«|g^ t TAila»T*ffiSi- 

1. ts«;Ro«^ 

pTG4 6 5 8 0Xh o I - B a mH I ( ** t e t O - CMV^/h:7'n^ 

- GRF 6^3^:1/7" ;<7-fe'>^ hS:i**^5>) ^m^^^^ — pTG^ 5 2 
9CDS a 1 I*5J:UfB g 1 IlSBffiratcif ALT, pTG4 6 7 7Sr#5o 6 0 <^ 

m-0;^&Tfi. t TA%:m^mc^^i-^yvy^ ^ KpUHD 1 5 - 1 Sr- 
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^/v::^^/ Mzn^L.x^ E t TA (CMV:rn^-i?-) o 

6 8 3;i)*P>j<3»c$'^So 

4 5 8*5J:T/3 3 2 8 - 5 7 8 8 p 2K y II (Uthe et al..l987. 
M») 4'-^0#A;&*e>#e>n5-<^^-pTG8 3 4 3Tfc5 (^4) « 

B g 1 incJ:5pTG8 3 4 3 0-9J^^Klenow^>^-eo^i®^*C. -<i5^i$^~€r 

CMVy^u^-"$r^ t^<0^\C t TAEJ^JSri^^TLytpUHD 1 5 - 1 OS s p 

I - Hp a im)itm'^^'^^o ^mtf^mm^^k^i.tiTy'yi^^/i^p^^^^- 

So AdScDS' lTR^^Xf=^>^^^i^y^—->3>^m^} in 

t 1 - 4 5 8) . E 1 S«(^f^tP 0 tC L a c Zi&&^<D^^m:^'t h t . E3 
al«355^t>i^^^^}orx/»:^^>r^;^iB^J (^^U;j-^K3 329-27870 
*3<fcTJ53 0749-3593 5) ^-g'A/:?f-<^ ^- p TO 4 6 6 2 (g|5) 

E.colitS^B J 1 a I T*li:^>fb$ix:rc-<i^i?-pTG4 662t. SgrA 
liSXXJ^B s t EriTiiiiSil.fcpTG4 6 7 4-CI^^J^Kteft$'^T. pTG 
46 8 2^#6 (136) o C60tS|^ft|alfe:tm*-eii. pTG4 6 6 2<OLac 
Z;!&-fe3/ hd^ibpTG4 6 7 4i>^hmz.m)i\C^y)^^i^ti^ t TA;&'fe5' b-^ 

— p TG 4 6 8 3 (^7) Ci. C 1 a I TilS^ttfc p T G 4 6 6 3 i: 

5 g r A I *5J:I/B s t BUX^m^tlfzpTG4 6 7 4 t(OmX in vitro*il^ 
«jMSI;tlcJ:0. l^«(^S^I^^c«v^#6o -<ii^^-p TG4 6 6 3«i. E4«« 
(D:kU» (:?5^ U:^^ K3 2 9 9 4 - 3 4 9 9 8) ;^Sj)^t?^^TV^5> V^ 5 *^Sr 

pTG4 6 6 2 i:I^«T*>5o 
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3. tTA^mmmc^^^^x^ry'y^^/i-:^(Dmm 

>r/P>^-<^^— p TG4 6 844oJ:UJpTG4 6 8 5 ^f^S8i-'5o 

pUHD 1 5 - 1 OCMVv^n^— ^ — ^Xh o I - E c o R I (^^tOJ^-C 



pUHD 1 O - 3 7b^ib^m^tlft^(Dmmi.^^t^^^^ti^»:-t^. pTG4 
6 5 9255:^P?n6o ^(D^±^y ftrS s p I i3j:tfHp a 1 mWficX^^^t^h 

B g 1 UX-mmit^tltL^^i$' — pTG8 3 4 3 l3(c>:^ a — - 
Klenow»f>^-C^31LT. pTG4 6 7 5Sr#5 (^8) o »:V^■CE.coli^*B J ^ 
SgrAIfciO^Bs t EU'(t^m^inft±^-<i^ ^-tmmc I a I "Clilffifk 
$iX^pTG4 6 6 2^^HpTG4 6 6 3 "Cl^^?^®fift ^-^T. 
^tc:<J: 15 !>-r/^:^^j?^^ — pTG4 6 8 4 (13 9 ) *5 J:t/p T G 4 6 8 5 (gl 1 
0) Sr#5o 

HRfi. E l«tgSrffl5 2 9 3»BJiStE l*5iT/E4|!llgS:ffi5 1 6 S SBm 
ia$"li:5o ftV^-e^tubSri^R$n'5-<^i? — pTG4 682'-4685-T?^^ 

IfrftTT^y ^7-</w;^-<^^— (E l*5j:UJE3<o^5fc) i:®r.ia:«:T7^/ iJ'-r/w 
j:^^^^- (E 4 0ii*U^i«^) tC^-^tSa-rSi^ t TA^^SU3^CV^|a«;t^ 
pTG466 2*3j:l/pTG4 6 6 3 S:^V^5o 
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pTG4 6 6 2;Si:^^!^^/^;^3|a^Oi^ii^::^o»JBa^-e^^{c|fefflU5-5 ( 
^C^^ir^^^-iJ^OJ^fiSiidS^tCttJm-f -5) o pTG4 6 6 3(i-?:0^i^CoV^TE 



— pTG468 2*5j:U^pTG4 6 8 4tCi|LT*i. 2 9 3:feJ:UJl 6 

^ — ^ <om&n^-^t>^^i>^ (pTG4 6 6 2=3>'ho— /u^eifc^Sl) 

o K4m^t^^t>titi^^ ^--pTGA 6 8 3*5j:T^pTG4 685«:pTG4 

6 6 3 \cm&Li.timm%:7j^L^. 16 5 S^tit ^ --f ^1^^ o < r) mmLT 
/^$^^C1^-rX^o:;?^7-^5'S^?^^'r5;^^ 2 9 3 ^^i: 7"^ — i?^«i*fem$tt?:cv\ 

JilHcOjiptC. roS«tt«?0lO^ (2 9 3/pTG4 6 7 3) — p 

TG4 6 9 6:J^ctTJ^p TG4 6 9 7 (CM.^ t> ct V ^ 

^j3 : E iidxxj^E4mm\zm-r^mm7^5 s o etprnm-^s^^x^ e4<d^^ 

:z(Dmx\^. 7 oiommmt e tomtit: S' ^{C#5CMVft/jN:7'o^— 

t 

^— ($5^^i&S5teJcMUT-5 3tfc) tc*s^-r^». pCMVirj^lTTfiP^ix 
5^a^— Ori^ hn— /VTtCio;5^nfcORF 6/7*5j:Uf t TA^=i — K 
i-SiB3^i^p a C3l^a&^iJJL^{J:<*^L.;^^i:^i5^-p TG 5606 -CO 293 

«aiao h^>':^:7iii^v'3>'lci:»9#^ix5. E i -io itj^E 4->:|SfST7^y i^^^r 

ftT^ti b § ^O-^j* O R F 6 / 7 M^co^^[£ i: ^"t^Ztt^X^^. 

1. ^ KpTGS 6 0 60«ig 

X^-eH^i?'^— pTG4 6 8 8S:«l|"t--5d^ ri^ttHpa I*3<tt/P 
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V u I TigS^iXfcp TG4 6 7 3 (^J 1 . 1) Jb^bmM^tlti:^'^ iy h (CM 

vrt^^-^-zaiz^yN^-u— - tTA) :iti^(ommm'r^mm^tift^^ 

^— PTG4 6 7 7 (^?!|2. 1) tp-^CD^ a— nv^d^fj^^, — pTG 

5 6 0 6H. ^® — p CMV(Ci5CMV7^n^— 

W^>'1^— cosmic J: Ji|E-<^^— d^ib#So C<^>:fcJi>lC. pTG4 6 8 8 
^a^SlS c a I - Xb a I X*m.m<t\^Xt>>h. pTG4 6 5 9 35» b $ n^/h p 
CMV S:^^ri-5 S c a I - X b a I ^f^TSrif A^T 5o ^ 5 U-Cf^jR^tVfcr 
7:?^^ KpTG5 6 0 6 (lail) JiTie3o<O^S;t?"t!y h^-g'Ay"t?V>5 : 

l0^rn^-^-<;r)=i>'hn-/PTJCfc57^n-e^i^>'iK^ate^ (p a cfi 
fe^) *5J:U^SV4 0 !>>r/u^p AE^J*-^«^$ix-5mr::*-ts/ :isxx/ 

p CMV:;?^n^-tJ^ — i:, ^O^jC&BOzKy Ai^^^^/W^Sr^pTT^y !5^-r 
5 ORF 6/7$r=2- K-r^ia^iJ;6^«3m^$ix5^H:«?-fey ho 
2 . ffiM^ 5 6 0 6 Of^M 

4X106 2 9 3»ia (ATCC CRL 1 5 7 3) S: 1 0 %F C S 0#S*F 
■CDMEM^^ (DulbeccoSc^Eagle -eJ#*i-6o *^ 7 0 — 8 0 

-e. ^i^bS^v^<o^>OJ^L^c^>iBb. -^riOS i 0 ^ g ^fc«:2 0 ^ g^^:^^:^ 5 
Kp TG 5 6 0 6-C h7:^:^:7 3ii7 (Gibco- B R L h 7 :7 3i 3 

h ; u:7r u>:^5 30-8120SA) o 4 s^ffi^. fflJIS^il^i^ife ( 
m-iigtt7'n'7>r'>^^0. 7 Aig/mK /ig/ml) -e««-rSo iSttiJ^n 

^#lit e t OiB^J-cyru-iy1^-«i*:S:IB»EL. ^rixSr^rax:^ i WfiOR F 6 

^m^< :itt^h^o :L<Dtlis^^ 3oO^<5^f^^#>*r 0 ;ig/mK 1 n g/m^ XXJ^ 5 
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El - 5'^/^:^-<^^^^?^-^cJ:lpev^mo i "CiSSfe 

(^Jxifi. SKt±iiSW0 9 4/2 8 1 5 2^^0 « *ffliaSttaS:fi> ^tb 

^^5#btufc>'^:y^JCj^;CT. ^i^^0 1 0-1 6 %^CoV^T^^;^>^b 4 8 — 7 

;^Ji|g^ 1 0 0 /i \y^:r./\^<D^—:^X*mf^^^\^X^ 4X10^ 1 6 5 3^Ji^ 

Srpfu/ml53J:OCifu/mlT-JR^OH(CiE«J5:W5SO:?bii^ 
al^$ix^5 6 0 6i5^n— :^ (5X1 O^Mm) iSriS^L. E 1 - E4r'7^y 

/U^-<1^ ^—XWrj^Pk^'^^o El. E3 (nt28592-3 

0 4 7 0) *5<tl/E4 (nt32994-34998) ®Scd5^t?ixT. E 1 O 
jtt>r) {cM^»B'7'(D^^m:^± MLP - La c z:/n^-:^-:fcj:TJ5M 
LP - CFTRae^:/o^— ^ — S:^>*-&A/rc-<^^— AdTGS 5 9 5*5 J: 
02AdTG4 6 5 1 $:^v>5r i:3&s-RrtgT*)5o S(flBOJ:5{-. /w;=^±Sfr 
01(7 f^mmm (^1 6 5 3^fcll5 6 0 6^tM^n-V) ^jl^^lc^f^f^^ 

y3«pfu/iDlSrfi-<6o #5-1 9/1 j3j;t/# 5-38 tW^tl^ 2^(D^ x:i-' 
>fil-5 X 1 09pfu/mlo;^i«Sr^i- ^ S ^*:-e^f 5 ) p m9k^n 

^OiR* (ifu/ml) ll*r*ae^^^mi-S«ft«fflBSSr;&!>>hi-^wi:icJ: 

t)i?ffi-r«>o Z(Dtz.ib. AdTGS 5 9 5"C@^$iX^5 6 0 6^o — ^^it,^ 
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Img/ml) T-m»^b^i^5o ^htllttimi^l 0'^ ^XXfl 0^^ ifu/ml 

-5*1* (Henry et al .. 1994. J. Virol .68.5239-5246) h ^JcM 

"f-SStft (Boulanger et al..l973.EurJ.Biochein.39.37-42) t^<r>%\C^;Vyt 
^i^^—'^UW.^^-t^tKW' (AmershaiD. NA 9 3 4) Sr^ V>T 3 g 

/^^si-ffi^i"^ ^fisam® gj5T-^3^s^*t tct^ V 5 o e c l «iffi 

^^j'b (Amersham. RPN 2 106) €r^V^T?T5o -t^T*— ^"Ctt. 2oO 
5 6 0 6^a — i^;6>P>#t>ttSEl - E 4 Tt^^ l^-T E l -!>^/v;^-e« 

t d5-ct -5 r i ^^bTV>5o 
jg^^ UT. 5 6 0 e^J^p— 5 - 1 9/ii3j:r/# s-asfiixio^p 

w ;d5-e# S E 1 *3 J:Uf E 4 ffiM5^T-fc5o 
glJ4 : E lfeJ:i;^E2A«lli(C§§i-54gffi^9 5 7 9 0fil||"CfeoT. E2A(D 

5^^^ — p TG9 5 7 9-e0 2 9 3 ttflSO h 7 V^:^ Z^ai ^ 3 >tC J: 9 

6. E 1 -^sjiofE 2 A-^cterx/ !>>r/^;^<^^tJes:^T:t5ffiffi^BB5a5^^cov^T 

1. — pTG 9 5 7 9<^«^ 

— pTG9 5 7 9$rTlEOa: ptC«gi-5 : 
Tx/ !5^>r/V;^5^/ A(^3' mSk^D r a I - B smB I t^m^fltl^/ 
ADNA<Of^;5^^m«li-5o *rjCSi-5»f>T-Sr-<^ ^- p U C 1 9 (Gibco BR 
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L) (DSma lU&'PK'^y^^—^ly^VX. Ba-<^^^ ^ - p T G 9 5 6 8 
#5o DBPE^jOfpJh= K^'JlDr a I llST*lii^TV^-5 *5^*^oTV^5 

iB^JSr-S-tf»f;T-iO. p TG 9 5 6 8<^E c oR ViSjiU^B a mH I iFeffiPel-eOz* 
At-^ pTG9 571^^60 

SIJIC. ^i5^i$^-pUHDl 0 - 3SrH i n d 1 1 1 -CiH^ib U . Klenowllf>fr-e^ 
Sb. ^— icj: 0*t^$tt6n e oSS^ (Colbere-Garapin et a 

1. ,1981. J. Mol. Biol.. 150. 1-14) hi: SV4 0 pAi^^-^jV^ 

ffA-r^o r 5 UT#^i^fc-<^l5^ — pTG9 5 5 S^SrXb a I-CESfkU. 
O^KlenowE^>t(^f^^tC#UT:d>b. Xho I jo«tt;^Ec o R I-C<7)iig i: Kleno 
w^>H--CCD^3S^tCpTG9 5 7 1 ^8l$i^fcD B PE^J=Sri^:^ bfc»f>H'Sr 
:^n-c^:/i/-r5o t TAae^co^m^:jJ7-fe5/ hSr«#LfcpTG4 

6 5 9;5-?>*«$iXT?tHp a I - X h o 1 »f ^i* (Klenow) Sr. ^feOX^-Cf^btt 
^,^^^_p-rG9 5 7 70, Klenow»f>^l?AQ!S$tbl/i:Xh o I fiPfir^^C«A-r 
■rsaa^Jt SV4 0 TKy AiE^Jd>P>«^$ix6M-:«7-t2/ SISS:/ 
n^— <^=i>-hn— /WTJCfc-5gt^feKG4 1 SiBttn e o3ie^a:SV 
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DETAILED DESCRIPTION ^ 
[Detailed Description of the Invention] 

The virus vector for gene therapies, and network About the new virus vector to which this 
invention makes transfer and manifestation of an object gene perform with a host cell or a 
living body, although the manifestation of the virogene Is functionality in a complementary 
cell, it is adjusted so that it may not be functionality with a host cell or a living body. This 
invention relates also to the approach for producing the cell containing these new vectors, 
and the infectivity virion for a therapy Especially this invention is very important about the 
prospect of the gene therapy in Homo sapiens. 

Possibility of treating a Homo sapiens disease by gene therapy has changed from the 
phase of theoretical consideration to the phase of clinical application in several years. The 
first protocol applied to Homo sapiens is the patient v^o had immune disorder hereditarily 
as a result of the variation which affects the gene which cames out the code of the adenine 
deaminase (ADA), and was started in the U.S. in September, 1990, Development of a gene 
therapy protocol with new about various genes or acquired diseases (infection disease and 
virus disease like especially ari acquired immunode-ficiency syndrome, or cancer) having 
said comparatively well in this first experiment was urged. In a large majority of protocols 
indicated until now, a therapy gene is moved to the cell v^ich should be treated, and in 
order to make it discover there, the virus vector is used. 

The place to current, although the retrovirus vector is most widely used for the simplicity of 
these genomes, the number of them is one. However, they are mainly infected with a 
fission cell in rone side to which they indicate independently two big faults which restrict 
those systematic use to be those limited capacity about cloning, and the risk of the insertion 
mutagenesis cannot be disregarded as a result of those random nests by the genome of a 
host cell on the other hand. From this reason, many research teams are making an effort to 
develop the vector of other types, and what originates at adenovirus, an adeno-associated 
virus (AAV), a cytomegalovirus, poxvirus, and a Herpes virus is mentioned in it. Speaking 
generally, those organizations' and those infection cycles' being indicated by the detail by 
the reference which may come to hand to this contractor. 

In this relation, it was concluded that use of an adenovirus vector was the promising 



substituting method. Although adenovirus is proved by many animal species, it has a large 
host range, it hardly has virulence and the fault accompanying a retrovirus Is not shown, 
they are non-nest nature and the reason is reproduced also by the resting cell. Those 
genomes consist of a straight chain double-stranded-DNA molecule of about 36 kbs vt^hich 
held the both sides of about 30 or more genes, an early gene required for virus replication, 
and an anaphase structural gene for reference (refer to drawing 1 ) 
An early gene is divided Into four fields which spread in an adenovirus genome (E1-E4;E 
expresses the first stage). They have the promotor of these very thing including six 
transcription units. The late gene (L1-L5;L expresses an anaphase) overlaps the initial 
transcription unit and the partial target, and is imprinted from main late promoters (MLP) 
about almost all parts. 

All the adenovirus vectors used by current and the gene therapy protocol lack most E1 
fields indispensable to a duplicate, in order to avoid those diffusion with an environment 
and a host object. Especially those parts contain additional deletion in un-indispensable E3 
field to which those cloning capacity can be made to increase. An object gene is introduced 
into a viral DNA instead of one or other deletion fields. The deletion of E1 field makes a viral 
genome what has a defect in a duplicate. however 

It increases by the complementary cell lineage v/hich supplies ability by in trans. 293 
systems (Graham et al.. 1977, J.Gen.Virol: . 36, 59-72) made from the Homo sapiens germ 
kidney cell with which El functton is compensated effectively are used regularly. E3 field is 
not indispensable and does not need to be compensated. 

Although the operability of the gene transfer using these first generation vector is well 
established by current, the problem of those safeties is still unsolved. Those toxic problems 
arise apart from a safety aspect (risk v^rhich makes RCA, i.e., a duplicate competent 
particle). In fact, the first clinical trial expressed induction of an inflammatory response by 
the host with the manifestation of virogene. 

The second generation adenovirus vector was announced by reference recently. They have 
left the in cis field (ITR and en KYAPUSHIDESHON array) required for the duplicate of a 
virus at an infected cell, and are in vivo. It has substantial internal deletion In order to lose 
the great portion of virogene which is not expected a manifestation. However, these vectors 
of the advanced technology have some faults which restrict those activities on industrial 
level. It is required to actually compensate a coinprehensive deletion function and to have 
satisfactorily the new networit which can produce virion with a high potency. In practice, It is 
difficult for such a netvw>rit especially to make about the proliferation potential force and 
yield of virion, for the cytotoxicity of an adenovims gene, in order to be best. 
These faults can be corrected In this invention. Although the new networic which originates 
in 293 systems with virtiich E1 and E2, or E4 adenovirus function is compensated for 
magnification of an idiomatic second generation adenovirus vector on the other hand was 



built, in the network, the manifestation of E2 or E4 field is directed by the promotor 
accompanying 5* end for the so-called "operator** array of the bacteria tetracycline operon. 
and these an^ays are called tetO below. Composition of a correspondence manifestation 
product is activated only under existence of the inducer in which it is produced by an 
adenovirus vector or its network itself, and deals. Similarly, repressor is added to a culture 
medium, when complementation is not desired any longer. 

On the other hand, the new adenovirus vector by which most El and E3 fields were lost is 
produced here, the transcription unit of a residual virus field (E2. E4, and/or L1-L5) makes 
those manifestations perfomi, when infectivlty virion is produced in the vector, and it can be 
adjusted in order to check it by the host cell further. Accommodation is performed by the 
tetO array in a next example. In those insertion by the side of 5' of a TATA box, although the 
base*line level of an imprint is min, the promotor strongly stimulated under existence of the 
above-mentioned inducer is produced. For this reason, production of virus protein is 
activated by 293 systems which discover the inducjer in which is made to fomi infectivity 
virion and it deals. On the contrary, if it is the infection host cell which does not produce the 
inducer of the source of bacteria by nature, it will decrease remarkably. Accommodation of 
virogene does not have effectiveness in the manifestation of an outpatient department 
nucleotide sequence put under control of the promotor who does pot answer a tetracycline. 
Although the adenovirus vector of this invention provides use of the vector of the advanced 
technology with advantageous approach to the fault of a proper, the reason is that they 
have the safety of use, and the ease of production, on the other hand, they are increased 
by the idiomatic complementation system with the high potency corresponding to the 
demand on industry - having - another side - them - an outpatient department nucleotide 
sequence - in vivo It moves, and it can be made stably discovered, restricting adverse 
reaction (inflammatory response in a host). They are most suitable for the human gene 
therapy especially. 

Therefore, the theme of this invention is a virus vector characterized by including the 
manifestation unit with one or more virogenes, and although the above-mentioned 
manifestation unit is functionality in a complementary cell, it is not functionality in a host cell. 
For the purpose of this invention. . a "virus vector" is obtained from the parent virus with 
which the genome was embellished. These qualification is various (the deletion of one or 
more nucleotides, variation, and/or addition), and is located in the coding region of a viral 
genome, and outside these fields (for example, the inside of promoterregion). It is replaced 
with the outpatient department nucleotide sequence which it makes into non-functionality 
whether to make a part of vims arrays lose for reference, or is asked for other arrays, 
especially a manifestation by the host cell. 

The virus vector by this invention is guided from vario us v iru ses like a Herpes virus, a 
cytbrriegalovirus. AAV ^(adeno-associated' virus) arid poxvirus especially a vaccinia, 
TORIPOKKUSU. or canary poxvirus. Such vectors and those production techniques are 
known by this contractor. 



However, the suitable vector is an adenovirus vector especially for this inventton. It is 
guided from the hybrid which contained the adenovirus genome fragment of the different 
origin from the adenovirus of Homo sapiens, a dog. Tori, a cow. a rat. a sheep. Buta. or the 
ape origin. The Bad type 3 (Zakharchuk et al.. 1993. Arch.Virol.. 128.171-176;Spibey and 
Cavanagh. 1989. J.Gen.Virol.. 70,165-172;Jouvenne et al.. 1987. Gene. 60. 21-28;Mittal el 
al.. 1995. J.Gen.Virol.. 76. 93-102) of the cow origin is mentioned instead of DAV of 
adenovinis CAV-I of the dog origin or CAV-2. and the Tori origin still more concretely, 
however - desirable - a human serum protein type C - the adenovirus vector (Graham 
and Prevect. 1991. Methods in Molecular Biology, vol.7, p 109-128;Ed:E.J.Murey. The 
Human.Press Inc.) of 2 or the human adenovirus origin of 5 molds is preferably deisirable 
absolutely. 

The advantageous mode of this invention consists of a vector which one or more virogenes 
required for a duplicate are lost, or is made into non-functionallty and which has a defect in 
a duplicate. Such a vector that cannot be replicated autonomously is increased in a 
complementary cell. The vocabulary a "complementation cell" expresses the cell which can 
supply the function which has a defect In the vector by this invention by in trans. If it puts in 
another way, although it cannot be produced itself, it can produce required for duplicate and 
en KYAPUSHIDESHON of above-mentioned vector required for fomriation of infectivity 
virion protein, first stage, and/or anaphase protein. If it explains, since the desirable 
adenovirus vector by this invention lacks most El fields, a complementary cell like 293 
systems which can supply the comprehensive protein by which the code vt«s carried out in 
El field which cannot produce the vector by in trans will be used. It is understood that 
"infecUvity virion" means virion v«th the capacity for it to be infected with a host cell and to 
make a viral genome put in there. 

According to the desirable mode, the virus vector by this invention is recombinant. For this 
reason, it includes the outpatient department nucleotide sequence put under control of an 
element required for that manifestation at a host cell. "Outpatient department nucleotide 
sequences" are one of the origins, and it is related v>rfth the nucleic acid which has a 
genome relation which is diffei^ent supposing it does not usually exist in the genome of the 
parent virus used by this invention or exists. Probably in the relatfon of this invention, an 
outpatient department nucleotide sequence vwll consist of one or more genes, especially a 
gene for a therapy. 

Speaking generally, an outpatient department nucleotide sequence's being able to carry out 
the code of the antisense RNA and/or mRNA which are translated into target protein later. It 
consists of a genome type, a complementary DNA (cDNA) type, or a mixed type (mini gene 
with which at least one intron was lost). It carries out the code of the precursor of maturation 
- -protein oi-fnaturation protein, especially the precursor which means secretion containing 
transit peptide, furthermore, all from the protein (nature or edge cutoff protein) with which 
the product by which a code is carried out is seen by nature, the chimera protein obtained 
from fusion of the array of another origin to instead of. or the improved variation protein in 



which is attained to and/or the changed biological property is shown - or it is a part. Such 
protein is obtained by the idiomatic technique of molecular biology. 
It is advantageous to use the gene which carries out the code of the following polypeptide 
due to this invention. : - cytokine or iymphokine (interferon-alpha. beta and gamma, 
interleukin, IL-2, IL-6, IL-10 or IL-12. a tumor necrosis factor (TNF), colony stimulating 
factors (GM-CSF, C-CSF. M-CSF, etc.)); 

- cell or nucleus receptor (a pathogen living thing (a virus, bacteria, or parasite), the 
receptors preferably recognized by the HIV (human immunodeficiency virus), or those 
ligands); 

Protein which participates in - genetic defects (Factof VII, Factor VIII, Factor IX. JISUTO 
lophine or mini JISUTO lophine. an insulin, CFyTR (cystic fibrosis transmembrane 
transparency regulator) protein, growth hormone (HGF)); 

- en2ymes (an urease, renin, thrombin, etc.); 

. enzyme inhibitor (inhibitor of the alpha l-antitrypsirj/, antithrombin III, and a virus protease 

etc.); / . 

Polypeptides with the antitumor effectiveness which can prevent partially initiation or 

advance of - neoplasm or cancer at least (protein which stimulates the inhibitor which acts 

with an antisense RNA, an antibody, cell division, or a transduction signal, a neoplasm 

control gene expression product, for example, p53 or Rb. and an immune system); 

The protein of - major histocompatibility complex classes I or II, or regulatory protein which 

acts by correspondence gene expression; 

Polypeptides which can prevent - virus, bacteria or the vennination, and/or its advance (the 
antigen polypeptide and antigen epitope which have immunogenicity. an antibody, 
transfomier dominant variant which can check an operation of natural protein by 
contention); 

- toxins (herpes simplex virus 1 thymidine kinase (HSV-1 TK), a lysine, cholera, or 
diphtheria toxin) or immunotoxin; it reaches. - markers (a beta galactosidase, luciferase. 
etc.) 

This list is not restrictive and it should be pointed out that other genes may be used. 
Furthermore, the outpatient department nucleotide sequence used by this invention may 
contain additionally the selector genes which can choose or identify the transfected cell. A 
gpt (xanthin guanine phosphoribosyltransferase) gene Is mentioned instead of the neo 
gene (the code of the neomycin phosphotransferase is earned out) which gives the 
resistance over an antibiotic G418, a dhfr (dihydrofolate reductase) gene, a CAT 
(chloramphenicol acetyltransferase) gene, and a pac (puromycin acetyjtransferase) gene. 
Speaking generally, selector genes' being known by this contractor. 
-It-is-understood that^n element required for the manifestation of an outpatient department 
nucleotide sequence at a host cell means the comprehensive element which can perform 
the imprint to RNA (an antisense RNA or mRNA) and the translation in protein from mRNA. 
Especially in these, a promoter is important. It may be isolated from the gene of an 



eukaryon or the virus origin, or compositionality or accommodative are sufficient as it On 
the other hand, it may be the natural pronrwtor of the target gene. (It is indicated below) It is 
also desirable to use a different promotor from virtiat was contained in the unit for the 
manifestation of virogene. or [ furthermore. / making accommodative the 
configuration-promoter who improves promotor activity and who loses the field which 
checks an imprint ] - or you may embellish like introducing the limit part made reverse. For 
example, HSV-1 A human adenovirus type 2 adenovirus MLP promotor is mentioned 
especially instead of the promotor of TK. a rat or Homo sapiens PGK (HOSUHOGURI 
cerase kinase), the alpha 1 -antitrypsin (liver singularity), and an immunoglobulin 
(lymphocyte singularity) gene, the initial promotor of an SV40 virus (ape virus 40). and 
Retrovirus LTR. 

Though natural, the outpatient department nucleotide sequence used by this invention can 
contain an element required for the maintenance instead of [ required for a manifestation at 
a host cell ] instead of elements (an intron array, a signal sequence, a nuclear localization 
array, the conclusion array of an imprint. IRES, or translation initiation site of other types) 
still more neariy additionally. Such an element is known by this contractor. 
As mentioned above, although the virus vector by this invention is functionality in a 
complementary cell, it includes the manifestation unit v*nth the advantageous descriptton 
that it is not functionality in a host cell which has one or more virogenes. It is understood 
that "functionality" means the manifestation of virogene covering time amount sufficient in 
amount sufficient in order to form infectivity virion. It is understood that "non-functionality- 
means the manifestation of the virogene which decreased as compared with the 
manifestation level in a parent virus (it is 1/10 or a zero manifestation that it is desirable and 
few). Although the functional description appears on the occasion of production of the 
product of the virogene contained per manifestation, it can be proved about tiiese products 
with the standard technique of molecular biology, immunology, biochemistry, or enzymology. 
The description of not functioning appears on the bottom of absent of production of a virus 
product, or the level which decreased on the occasion of production to Instead of. 
The above-mentioned manifestation unH contains in the advantageous thing one or more 
different-species regulatory sequences which do not exist in a parent viral DNA. The array 
which answers the regulator of the repressor type which acts negatively by manifestation, 
or the inducer type regulator who demonstrates a desirable positive operation may be used. 
The regulatory sequence used due to this invention may be what kind of ttie origin of an 
eukaryon instead of a virus and a prokaryon. 

Speaking generally, the regulatory sequence's being indicated by the reference which may 
come to hand to this contractor. Although the array was embellished to the natural array, it 
-is-also possible to useJbe hoiDPlsgye which demonstrates the accommodation function 
been [ the function / it ] similar or improved. These qualification is based on addition, the 
deletion, and/or the permutation of one or more nucleotides. 

According to the purpose called for by this invention, a regulatory sequence can adjust the 



manifestation of virogene on the stability of different level, i.e.. an imprint, expanding, 
transportation, and mRNA, or the level of the translation to instead of. It may exist in the 
imprint (if possible non-code) an^y, when the effectiveness is imprint level (from the 
upstream of a TATA box, and the latter to less than hundreds of base pairs [ Preferably ]) 
especially, for example and a promoter or its operation is demonstrated at a next imprint 
process in various parts of the above-mentioned manifestation unit. 1-25 - advantageous - 
1-20 - it is preferably possible 1-10, and to use the regulatory sequence of 1-7 preferably 
absolutely. 

From the purpose of this invention, the vocabulary an "inducer" expresses with other direct 
or cells or virus factors indirectly a molecule with' the (Capacity which starts or activates the 
manifestation of the virogene put under control of a regulatory sequence by combining with 
the above-mentioned regulatory sequence. It can also bar an operation of repressor. By 
contrast, "repressor" has the capacity which checks or prevents the manifestation of the 
virogene put under control of the regulatory sequen^ on which it acts, and this produces it 
directly or indirectly. • 
These definitions are explained by the example of the lactose (lac) operon. It combines with 
the short regulatory sequence called an "operator", and the lad gene is carrying out the 
code of the repressor which bars the imprint of the structural gene which canies out the 
code of the enzyme of the metabolic fate of a lactose by that cause. Since the latter 
combines with repressor and cannot be combined with an operator any longer under 
existence of an inducer, it is changed into the inactive fomi where an imprint cannot be 
caused. 

It is also possible to use these regulators' part or analog in order to improve those effect or 
to change those singularity (for example, 10 times as effective when checking the imprint 
from the promoter containing the regulatory sequence guided from the tetracycline operon 
an anhydro tetracycline as a tetracycline or recently Gossen et al., 1995, Science, 268. the 
reverse transformer activator indicated by 1766-1769). Furthemiore. the regulator used by 
this invention may be hybrid protein obtained from fusion of the polypeptide of the different 
origin. Desirable combination consists of a polypeptide (for example, guided from 
tetracycline repressor (tetR) or the estrogen repressor ER) which can recognize or combine 
the regulatory sequence used by this invention, and a polypeptide (for example, Gal4 which 
can interact with a transcription factor or the activation domain of VP16 protein) which can 
activate a manifestation. 

The following table 1 is carried about some of regulatory sequences which can be used due 
to this invention. and regulators. 



According to the concrete mode of this invention, the reguiatonr sequence guided from the 
-bacteria tetracycline operon (tetO) called an "operator" by reference is used. Speaking 
generally the code of the tetracycline resistance operon being carried out by transposon 
Tn10 (Hiilen et al.. 1984. J.Mol.Biol.. 172.185.201). Accommodation is perfonned by the 
short nucleotide sequence which is building the bonding site for various regulators and 
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which is called an "operator" (tetO). For this feasor), association of tetracycline repressor 
(tetR) or an antibiotic tetracycline decreases the level of an Imprint remarkably. On the 
contrary, the activation effectiveness is the reference produced from fusion between the 
130 C-terminal amino acid of the activation domain of VP16 protein of a herpes simplex 
virus, and tetR, and is 'letracycline transformer activator (tTA) . 

It is obtained by using the protein called ". Gossen and Boujard (1992. 
Proc.Natl.Acad.Sci.USA, 89. 5547-5551) showed that this regulating system was 
functionality in an eukaryotic cell recently, the coincidence manifestation of tTA can deted 
the reporter gene expression put under control of some copies of tetO In the upstreanri of 
fundamental imprint arrays, such as etc., about aTATA box and the Imprint initiation Section, 
and it is checked by addition of a tetracycline. j^Cim The group (1995, J.Virol., 69, 
2565-2573) uses the tetO array located in the lower stream of a river of a promoter's TATA 
box about that field, and an imprint is checked by operation of tetR in this case. 
In the relation of this invention, although base-line jmprint level is very low iat nature, the 
combination "the tetO-minimum promoter" (the direction of 5'->3') to which it cames out raw 
[ of the promoter who can be activated by Inducer tTA and can corltrol by the tetracycline ] 
is especially the rriost desirable. However, it is also possible to use the promoter who a tetO 
array sets at each latter " instead of 3' side of a TATA box, is. controlled by represser 
including the array of tetR which recognizes tetO. and gets. 

As for the adenovirus vector by this invention, as a desirable modification, it is desirable to 
consist of a genome of the adenovinjs lacking in all or some of E3 fields instead' of all or 
some of El field. It is desirable to have stopped advantageously the part of E3 field, 
especially the part con^esponding to the gene which carries out the code of the gp19k 
(Gooding and Wold, 1990, Critical Reviews of Immunology, 10. 53-71), and although the 
above-mentioned part is not contained in the above manifestation units, it is put under 
control of idiomatic congener (E3) or a different-species promoter. It is also obvious that 
other qualificatfon of a viral genome can be especially perfomied in E4 or E2 field. It is also 
advantageous to introduce variation or additional deletion. If this point is explained, 
temperature sensitivity variation will affect the DBP (DNA-binding protein is expressed) 
gene of E2 area A (Ensinger and Ginsberg. 1972. J.Virol.10.328-339). 
According to the desirable mode, the adenovirus vector by this invention comes to contain 
a manifestation unit with one or more virogenes of E2, E4, or L1-L5 field. 
In the advantageous modification, it has left only the array which carries out the code of 
ORF 3 and 6 and/or 7 from E4 field (;Ketner et al. which dees not take the complementation 
of E4 function to such limited deletion of E4 field, 1989. Nucleic AcWs Res., 17, 3037-3048). 
It is advantageous to have an adenovirus vector including some manifestation units 
satisfactorily, and- all combination (E2,_E4 and E2 and L1-L5, E4 and L1-L5 or E2 and E4, 
and L1-L5) can be considered. Similarly, the regulatory sequences (for example, TAR, RRE, 
teto, etc.) which act positively preferably are chosen. The case where the unit holds the 
same regulatory sequence which can proliferate an adenovirus vector by. the 



complementation system containing, a single inducer from the reason of the simplicity of ' 
operation is desirable. 

This invention relates also to the eukaryon host cell containing Infectivity virion and the 
virus vector by this Invention. Advantageously., it is a human cell preferably and the 
above-mentioned host cell contains the above-mentioned vector WAh the mammalian cell, 
the form included in the genome, or the non-embedded type (episome). There is primary 
[ of hemopoiesis (a totipotent stem cell, a leucocyte, a lymphocyte, monocyte, or 
macrophage), muscles, a lung, liver, an epithelium, or the fibrocyte origin 1 or a tumor cell in 
it. 

There is a complementary cell in the theme of this invention further, and it is characterized 
by an inducer and/or repressor (regulator) being included. Even if it adds the latter to a 
culture medium according to a demand,. H may be stably transient and you may make It 
produce by the cell itself. Preferably, the complementary cell by this invention is changed by 
installation of the DNA fragment which carries o/it the code of the above-mentioned 
regulator. All the standard means for introducing nucleic acids (composition, a virus or a 
plasmid vector, naked DNA. etc.) into a cell, for example, transfection, electroporation. a 
microinjection, a RIPOFE cushion, adsorption, and protoplast fusion are used due to this 
invention. It is advantageous to make the complementary cell which produces only a single 
regulator, especially an inducer from the relation of this invention. However, it is also 
advantageous to have satisfactorily the cell which produces some inducers. 
According to the advantageous mode, the complementary cell by this invention is 
suppliable virith in trans by the vims vector by this invention, especially the adenovirus 
vector. In this relation, the complementary cell for E1 and/or E4 function is chosen 
advantageously. Therefore, this invention relates also to the cell in which the 
complementation of the second generation adenovirus vector which has a defect in E1 
function and another adenovirus function (an anaphase or first stage) was meant. Such a 
cell includes all or some of adenovirus fieWs other than E1 field put under the control of the 
promoter preferably accompanying I at least one ] the 5' end for the tetO array of 1-20 
which can be activated, all or a part, and the regulatory sequence tTA. for example, the 
transformer activator, of E1 field of the adenovirus by which a manifestation is controlled by 
one of promoters. In the advantageous modification, H consists of the minimum promoter of 
the CMV virus (cytomegalovirus) origin, and the upstream has seven tetO arrays in the 
direction of a head-taele. It is introduced into the complementary cell by this invention after 
that simultaneous in shave an inducer before the adenovims array put under control of a 
tetO array, or it is added to a culture medium as mentioned above. When an inducer (for 
example. tTA) is made to discover in a complementary cell and adenovirus gene 
expression is not desired any longer, it is also possible to add repressor (for example, 
tetracycline) to a culture medium. 

According to the desirable example, adenovirus fields other than El field consist of :(i) E4 
field especially all or a part of arrays which cany out the code of the latter open reading 



I' 

I 

I 



frames 6 and 7 (ORF 6/7), or all or a part of arrays which carries out the code of the DBP 
protein (DNA-binding protein) or the temperature sensitive mutant of (ii) E2 field, especially 
the latter to instead of. 

Though natural, the complementary cell by this invention can include further the third 
adenovirus field which the manifestation put under control of a suitable element. In this 
relation, a desirable cell is for [ of the adenovirus vector which has a defect in a 
comprehensive initial function indispensable to a duplicate ] complementation, includes all 
or some of E1, E2, and E4 field, and has put it under control of the promotor accompanied 
by [ on the other hand ] the above regulatory sequences in another side or both sides of two 



One of the advantages of the complementary cell by tpis invenfion is that it dan produce the 
infectivity virion of a high potency from an idiomatic virus vector or the vims vector by this 
invention. The virus titer of last PUREPARESHON (after purificatidn) is 5x1010 pfu/more 
than ml further much more preferably 5x109 pfu/mo^e than ml preferably absolutely 1x109 
pfu/more than ml 5x108 pfu/more than ml advantageously. It is understood that vocabulary 
called pfu is related with the particle which can fomi a plaque by infection of a pemiissive 
cell. The technique for evaluating the number of pfu(s) is customary, and is known by this 
contractor. An agar technique (Graham and Prevec, 1991. above-shown) is mentioned. 
Usually, it is less than [ whether virus titer pfu/ml is equal to the actual number of the 
infectivity virion which can demonstrate a gene transfer function, and it ], In fact, it cannot 
increase effectively by the permissive cell and a certain percentage cannot form a 
dissolution plaque. The potency of the infectivity virion produced in the complementary cell 
by this invention is 5x1011 ifu/more than ml further much more preferably 5x1010 ifu/more 
than ml preferably absolutely 1x1010 ifu/more than ml 5x109 ifu/more than ml 
advantageously. Vocabulary called ifu is infected with a non-approving target cell, the 
genome is transferred, and it is understood that it is related with the infectivity particle which 
can perform gene expression held by the latter. 

The number of ifu(s) is estimated by the number of the target cells which discover a target 
gene or virogene. The technique used when this contractor detects those manifestations: 
Know about dyeing etc. instead of immunofluorescence and Western blotting. For example, 
when the target gene consists of a LacZ gene, it is visualized by dyeing by X-Gal 
(5.BUROMO-4-chloro-3-indolyl beta-D-galactopyranoside), and the. number of blue cells 
counts a protein beta galactosidase. A manifestation product is visualized by Western 
blotting when a CFTR therapy gene is used. It is also possible to look for the cell which 
discovers Adenovirus DBP. penton. or fiber protein using a special antibody. 
The complementary cell by this invention can make the suitable part and suitable regulator 
-of an adenovirus genome from various cell lineage with the transfection of the DNA 
fragment which carries out a code. In the network which can be considered, a Homo 
sapiens system (HeLa, A549 and MRC5, W138 grade) is mentioned instead of a Vero 
kidney [ which may come to hand for a collection like ATCC (Rockville, USA) J (ape), BHK 
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(hamster). MDCK (dog), and MBDK (cow) sVstem. and a CHO system (hamster). .However, 
especially suitable cells are 293 systems. 'Use of a primary system like a primary Homo 
sapiens retinal ceil is also considered. 

The infectivity virion by this invention is produced by the helper virus which is based on 
KOTORANSUFEKUSHON of the vector to the inside of a suitable cell, and an adenovirus 
fragment according to an idiomatic technique (Graham and Prevect, 1 991 . above-shown) in 
this industry, or supplies a non-functionality virus function by in trans instead. It is 
I connection or ] homonous recombination to instead of. It is also possible to consider to 
make a vims vector from Escherichia coli (E. coli) by in vitro (for example, French 
Application 94/14470 reference). / 

This invention: In order that (i) virus vector may obtain *ie transfecled complementary cell It 
is introduced into the complementary cell which carries out the complementation of the 
above-mentioned vector by in trans. It is cultivated under condHipns suitable in order that 
the complementary cell by which the (ii) above-mentioned transfection was carried out may 
perform manifestation of virogene, and production of the above-meritioned infectivity virion. 
It reaches, (iii) It is related also with the production approach of the infectivity virion 
containing the vims vector by this invention which consists of the above-mentioned 
infectivity virions being collected in a cell culture object. / 
It is collected also from a cell, although infectivity virions are collected from a culture 
supernatant though natural. According to the advantageous mode, the adenovirus vector 
and complementary cell by this invention are used. According to another modification, an 
idiomatic complementary cell is used. It may be the need to add an inducer to a culture 
medium in case of the case where the regulatory sequence which a manifestation unit can 
activate is included. It depends on the actual property of an inducer for the amount used. If 
it is this contractor, according to concrete data, it can adjust to the best concentration clearly. 
This invention relates also to the production approach of the infectivity virion containing an 
idiomatic vims vector using the complementary cell by this invention, for example. ORF 6/7 
of E4 field under control of the minimum promoter accompanying 5' end for a (i)7 - tetO 
array and (ii) - oui which has a defect in E1 and E4 function into the 293 cells which 
discover the transformer activator tTA directed by the same promoter - RUSUBEKU 



The virion which is infectivity is producible. 

The theme of this invention is related also with the physic constituent which comes to 
contain the vims vector by this invention, infectivity virion, a complementary cell, or an 
eukaryon host cell combining the vehicle pennitted from a pharmacological viewpoint as a 
therapy-or preventives Especially the constrtuent by this invention is. : - genetic defects (a 
hemophilia, cystic fibrosis, diabetes mellitus or a myopathy, a Duchene's myopathy. 
Becker's myopathy, etc.) " „ o 

cancer which is guided by - oncogene or the virus a vims disease like the - hepatitis B or C 
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and an acx^uired immunode-ficiency syndrome (acquired immune deficiency syndrome 
which occurs from HIV infection) - and t It is the prevention of a failure like a recun^ence 
virus disease like vims infection or for recovery treatment. [ resulting from - Herpes virus ] 
The physic constituent by this invention is manufactured with a conventional method. 
Especially, a therapy or the therapy effective dose of preventive is combined with a vehicle 
like a diluent. The constituent by this invention is a part, the whole body, or aerosol, and is 
especially prescribed for the patient in intramuscular and a vein in hypodermically and the 
heart in the stomach according to intraperitoneal, the inside of a neoplasm, lungs, and a 
nose, or an endotracheal path. Administration is the dosage of one batch or is performed by 
1 time or the dosage repeated several times aflesr a certain time interval. A suitable route of 
administration and dosage change according to vJirious parameters, fof example, the 
individual treated, a failure, or the object gene transfected instead of. 
Especially the virion by this invention is 104-1 014pfu (plaque-forming unit). 
A prescription is advantageously written by the dosage of 106-1011pfu preferably 105 to 
1113 pfu. In the formula, the adjuvant or excipient pemriitted from a phamiacological 
viewpoint can also be contained. 

This invention relates to the therapy or prevention application of the yirus vector by this 
invention, the infectivity virion, complementary cell, or eukaryon host cell for manufacture of 
the drugs for therapies of the Homo sapiens by gene therapy, or an animal object preferably 
at the last. According to the first possibility, drugs are in vivo (for example, at the neoplasm 
which may reach, an intravenous injection twists for aerosol by the lung). A medicine is 
directly prescribed for the patient, ex vivo which consists of following the technique of 
drawing and this industry in cells (a myeloid stem cell, a peripheral blood lymphocyte, 
muscular cell, etc.) from a patient, transfecting or infecting them in in vitro, and 
re-medicating a patient with them It is also possible to adopt approach. When the 
manifestation unit includes the regulator array which answers repressor, in order to prevent 
or restrict the manifestation of virogene, it is possible to prescribe repressor for the patient 
(beforehand [ of repressor ], coincidence, ex post facto administration, or coincidence 
manifestation by the idiomatic vector). 

This invention also attains to the therapy approach, and according to it. the patient who 
requires such a therapy is medicated with the therapy effective dose of the virus vector by 
this invention, virion, an eukaryon host cell, or a complementary cell. 
This invention refers to the following drawing and the following example, and is indicated in 
more detail. 

Drawing 1 is the schematic diagram of a human adenovirus (expressed per art)itration of 

0-100) type 5 genome, and shows the location of a different gene. 

Drawing-2 -is the schematic diagram of a vector pTG4673 which can perform the 

compositionality manifestation of the pac (puromycin resistance) selector genes under tTA 

directed by the Cf^V promoter (pCMV) and control of an SV40 promoter. 

Drawing 3 is the schematic diagram of the human adenovirus vector pTG4696 containing 



the cassette for a manifestation of ORF 6 and 7 of E4 field which can be activatetl by tTA. 
Drawino 4 is the schematic diagram of the vector pTG8343 containing the part of 5' end of 
adenovirus 5 genome. 

Drawing 5 is the schematic diagram of the first generation recombirwtion adenovirus vector 
and a vector pTG4662 vwth which most E1 and E3 fields were lost. A recombination 
cassette consists of the bacteria LacZ gene and SV40 virus polyadenylation signal (pA) 
which carry out the code of the beta galactosidase to an adenovirus MLP promotor (Ad2) 
after that. 

Drawing 6 is the adenovirus vector by which most E1 and E3 fields were lost, and is the 
schematic diagram containing the cassette for the comiositionality manifestation of ITA of a 

vector pTG4682. ' • 

Drawing 7 is the adenovirus vector by which most El. E3. and E4 fields were lost, and is 
the schematic diagram containing the cassette for the compositionality manifestation of tTA 
of a vector pTG4683. I 

Drawing 8 is the schematic diagram of a vector pTG4675 which can perfonn the inductive 
manifestation of tTA (under control of the CMV minimum promotor (-53-+1) with whom it 
was preceded by seven copies of the tetO array indicated to be tetO-CMVi by a diagram). 
Drawing 9 is ttie adenovirus vector by which most E1 and E3 fields were lost, and is the 
schematic diagram containing the cassette for the inductive manifestation of tTA of a vector 
pTG4684. 

Drawing 10 Is the adenovirus vector by v^ich most E1. E3, and E4 fields vtere lost, and Is 
the schematic diagram containing the cassette for the Inductive manifestation of tTA of a 
vector pTG4685. 

Drawing 11 is the schematic diagram of a vector pTG5606 wrhich can discover the pac 
selector genes which give ORF 6/7 and tTA, and puromycin resistance of adenovims E4 
field under control of the CMV minimum promotor with whom it was preceded by seven 
copies of a tetO array 

Drawing 12 is western blotting analysis of a manifestation of the DBP protein in 293 cells 
which it was temporarily transfected by the vector pTG9579. and were cultivated by (-) (+) 
and under absent under existence of a tetracycline. 

Example This invention attaches the following example like 1 voice, and it is explained. 
The follov>nng construction According to the gene engineering explained in full detail by 
Maniatis et al. (1989. Laboratory Manual. Cold Spring Harbor, Laboratory Press. Cold 
Spring Harbor, NY), and the general technique of molecular cloning, when a commercial kit 
is used, It carries out according to explanation of a manufacturer. Cloning process using a 
bacterial plasmid E.coli It carries out by stock 5K (Hubacek and Glover. 1970. J.Mol.Blol.. 
-50.111-127) or-BJ5183 -(Hanahan. 1.983.. j.Mol.Biol.. 166.557-580). The latter stock is 
preferentially used at a homonous recombination process. The PGR magnification 
technique is known by this contractor (for example, refer to PCR Protocols-A guide to 
methods and applications. 1990. Innis. Gelfand. Sninksy and White ed. and Academic 



Press Inc.). The technique used for restoration of a limit part is E.coli. It consists of filling 5' 
cohesive end using the large fragment of DNA polymerase i (Klenow). 
A cell is made to transfect this contractor about cell biology relation according to a 
well-known standard technique. Although a calcium phosphate technique (Maniatis et aL. 
above-shown) is mentioned, the protocol besides either [ like ] which is a DEAE-dextran 
technique, electroporation, the approach based on an osmotic shock, a microinjection, or 
an approach based on use of liposome may also be used. The culture condition is idiomatic 
about those fields. 

Ad5 genome for which the following cell lineage is used in the following example: (it ITR(s) 
5* _) Are obtained from the nest to the chromosome of 5' end of an en KYAPUSHIDESHON 
an-ay and El field, 293 systems Ad5 of the Homo sapiens germ kidney origin (Grahamet al., 
1977, above-shown) (it can obtain from ATCC in a reference CRL1573) The cassette for a 
manifestation of E4 field {nt32800-35826) and pac selector genes TG1653 system 
originating in 293 systems by which the transfonna^ion was stably carried- out by the held 
plasmid pTG1653 (indicated by the international application WO 94/28152 and the example 
8) ' 
It should be understood that other cell lineage may be used. 

Furthermore, the adenovirus genome fragment used by the construction from which the 
following differs is correctly shown by the nucleotide sequence of Ad5 genome which is 
indicated in the reference M73260 in the Genebank data bank about those locations. 
Example 1: complementation system which discovers the inducer which can' activate 
adenovims gene expression the complementation system of the 293 system origin which 
can discover (1) trans-activity-ized protein tTA in configuration in this example, and a part of 
(2) E4 field - construction of the adenovirus vector put under control of the tetO array to 
which virogene answers tTA is indicated. Although virion is formed after the transfection of 
the vector to the inside of the system, the reason is that the transformer complementation 
of the E1 and E4 function is earned out by supply of adenovims E1 field and the 
manifestation product of tTA. In the infection host cell which does not produce chimera tTA 
protein by nature, as as a result as E4, the manifestation of anaphase protein (E4 
dependency manifestation) decreases remarkably, and, thereby, restricts the problem of 
cellular immunity and inflammation. 

1. Construction of complementation system which discovers transformer activator tTA The 
vector pTG6529 which can choose a transfomied cell by the puromycin is built first. The 
vector is obtained from cloning to the inside of p Fori MM* (Lathe et al.. 1987, and Gene 
57,193-201) of an SV40 promoter and a pac gene, and the manifestation cassette that 
consists of SV40 virus poly A signals after that. Such constmction belongs in this 
contractor's capacity, in view of the con-espondence an-ay indicated by reference 
(Morgenstem arid Land. 1990, Nucleic Acid Res.18; 3587-3596;Genebank reference 
JO2400). 

In parallel. Enzymes Sspl and Hpal cut a vector pUHD 15-1 (Gossen and Bujard, 1992. 



above-shown). At least the said division' of pTG6529 carries out cloning of thq fragment 
including the array which canies out the- code of the tTA with which it is preceded by the 
CMV promoter in between, and pTG4673 is obtained ( drawing 2 ). 
A vector pTG4673 is transfected into 293 cells with a conventional method. Though it was 
natural, it was possible to also have made the vector for a manifestation and selection 
vector (for example, pUHD 15-1 and pTG6529) of tTA transfect. A cell is cultivated by the 
selective medium (puromycin Imicrog/ml) after transfection. The resistance clone of 80 
was isolated and the manifestation examined about 35 the marker gene controlled 
according to a tetO array about those trans-activity-lzed capacity among these. The 
luciferase gene was chosen from the reason of ihe simplicity of operation, and ttie 
sensibility of assay. / • 

The reporter vector pUHC 13-3 (Gossen and Bujard. 1992, above-shown) which put 
luciferase under control of the CMV minimum promoter preceded with the an-ay which 
cames out a code by seven copies of tetO is used.|Temporary transfection to the inside of 
the clone examined perfomns a trial. Two days after and luciferase activity are Promega. A 
scintillation counter (LS50000TD, Beckman) is used for measurement of a sample, and it is 
estimated as a commercial kit ("Luciferase Assay System") with a cell extract. The assay 
shows producing the functional tTA product which can activate the gene expression which .it 
turned put to be a positivity about ten among the evaluated clones, and they have 
recognized the tetO array, and was put under those control. 

2. Construction of adenovirus which E4 gene expression can guide by tTA As mentioned 
above, the gene expression which carries out the code of ORF 6 and 7 of E4 field is enough, 
when perfonning virus replication without the need for the complementation. This example 
has indicated construction of the adenovirus vector by which a part of E1 and E3 field and 
E4 field were lost except for the array whose manifestation carries out the code of ORF 6 
and 7 by which it is promoted under existence of tTA as a result under control of tetO. 
A vector pUHD 10-3 is obtained from cloning to the inside of the plasmid pBR322 of the 
Xhol-EcoRI fragment which held seven tetO copies and the CMV minimum promotors (at 
least the imprint initiation section is received and they are -53 place;Gossen and Bujard, 
1992, and the above-shown). The Bglll-BamHI fragment which held the aray which is 
acquired from pTG1653 by BamHI after cutting (part located in the lower stream of a river of 
promoten-egion), and canies out the code of ORF 6 and 7 is inserted, and pTG4658 is 
obtained. 

A vector pTG4664 is obtained from cloning of the KpnI-Hpal adenovirus fragment 
(nucleotide 25838-32004) of a between I the KpnI-Smal parts in Fori / II (Lathe et al.. 1987. 
above-shown) / p where the Bglll part was removed beforehand ]. Subsequently, the great 
.portion of E3 (nucleotide 27871-30748) is removed by enzyme cutting (Hpal-Hind III). 
The Xhol-Hpal fragrnent which held the cassette for an accommodation manifestation of 
ORF 6 and 7 is isolated from pTG4658, it inserts after an operation of a Klenow fragment 
into the vector pTG4664 which was cut by Bglll and processed in the Klenow fragment, and 
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pTG4668 and pTG4669 are obtained according to the direction of a cassette. Th6 latter is 
introduced into an adenovirus vector by homonous recombination. The recombination 
(indicated by example 4 of the; international application WO 94/28152 by which E1 and E4 
indispensable to duplicate field and un-tndispensable E3 field are lost from there (deletion 
of nucleotide 27871-30748)) vector pTG4663 originating in the second generation vector by 
which cloning was earned out is used for this purpose instead of a "MLP promotor-LacZ 
gene SV40 pA" manifestation cassette being E1 field. E. Carry out joint transfomiation of 
the coli cell by the virus vector pTG4663 by which linearization was earned out to pTG4668 
or pTG4669 by which cleavage was carried out by Hind III by Spel. and obtain pTG4696 
( drawing 3 ) and pTG4697. . i 

Other similar type adenovirus vectors are producible, por example, it is possible to consider 
the gene of E2 field to be also Lycium chinense under control of a tetO an-ay. 
If it is this contractor, although isolated from the vector pUHD 10-3, the array which is made 
to replace E2 promoter by the promoter [ like ] who pan adjust, or is in the upstream of E2 
promoter's TATA box would be made to remove, and it will be well versed in the molecular 
biology technique of making one or more (preferably seven) copies of a tetO array 
introduce into those locations. For example, it is also possible to build the vector adjusted 
on some level by insertion of tetO in the upstream of the TATA box of the promoter who 
directs the manifestation of the virogene of E2, E4, and/or MLR 

3, Production of virion In the virus vectors pTG4696 or pTG4697. one of the clones of 10 
which produces tTA of Example 1 is transfected. The cell can carry out the 
complementation of the El function, and can produce tTA in which moreover activate the 
manifestation of ORF 6 and 7. and virion is made to form. Subsequently, the stock with 
which a target cell can be infected in specific m.o.i. (multiplicity of infection) which changes 
variously by 0. 1 -1 00 is made. 

Example 2: it is constmction of the complementation system 4677 for El and E4 function, 
and the manifestation of E4 can be guided by tTA In this example, it is related with the 
complementation system produced from the transfection of 293 cells by the vector for 
ORF6 of E4 put under control of the minimum promoter with whom it was preceded by 
seven copies of tetO, and the manifestation of seven. The transfected cell can reach E1 
function in configuration, and can carry out the complementation of the E4 function by tTA 
induction. A defective adenovirus vector or an idiomatic expression vector may be made to 
hold the latter. 

1. Constmction of complementation system The Xhol-BamHI fragment (a "tetO-CMV 
minimum promotor-ORF 6 and 7" cassette is held) of pTG4658 is inserted between Sail of 
the selection vector pTG6529, and a Bglll part, and pTG4677 is obtained. The resistance 
-clone- of 60 was obtained after the transfection to 293 systems, and puromycin selection. 
The clone which shows the best"capacity about the complementation *m be investigated 
by different technique. 

The plasmid pUHD 15-1 which discovers tTA in configuration is made to transfect 
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temporarily in a primary method. Western blotting analysis of the cell extract using a 
suitable antibody can estimate those capacity that carries out the transformer 
complementation of the E4 adenovirus function to the amount of ORF6 produced in these 
clones, and/or seven polypeptides if it pulls. According to another approach, the defective 
adenovirus which discovers tTA may also be used. This approach is explained in full detail 
below. 

2. Construction of defective adenovirus which discovers tTA in configuration Two series 
was built. pTG4682 which was equivalent to the adenovirus genome by which most E1 and 
E3 fields were lost, and contained the cassette for the configuration-manifestation of tTA 
(CMV promoter) instead of E1 field. In addition.' deletlion of the E4 field is carried out from 
pTG4683. / • 

Starting material is the vector pTG8343 obtained from insertion all over the part 1-458 of 5* 
end of an adenovirus genome, i.e., a nucleotide, and Pori [ j I (Lathe et al., 1987, 
above-shown)'] p of an array covering 3328-5788 ( jlirawinq 4 ). 

A vector is combined with the Sspl-Hpal fragment of pUHD 15-1 which held the tTA array 
after that with the CMV promoter after processing [ cutting of pTG8343 by Bglll, and ] in a 
Klenow fragment. pTG4674 for inserting the tTA cassette by the homonous recombination 
by the adenovirus vector which held the homonous array is obtained. The cassette for LacZ 
gene expression and the vector pTG4662 ( drawing 5) including the remaining adenovirus 
an-ay (a nucleotide 3329-27870 and 30749r35935) in which E3 field was lost are chosen 
from this purpose instead of 5MTR and the en KYAPUSHIDESHON an-ay (nt1-45a) of AdS, 
and El field. 

E. Carry out joint transformation of the coli stock BJ by the vector pTG4662 by which 
linearization was carried out by Clal. and pTG4674 by which cleavage was carried out by 
SgrAI and BstEll. and obtain pTG4682 ( drawing 6) . By this homonous recombination 
phenomenon, exchange to the tTA cassette held from the LacZ cassette of pTG4662 with 
the fragment obtained from pTG4674 is performed. 

A vector pTG4683 ( drawing 7) can follow the same technique by in vitro homonous 
recombination between pTG(s)4674 cut by pTG4663, SgrAI, and BstEll by which cleavage 
was carried out by Clal. The vector pTG4663 is the same as that of pTG4662 except for the 
fact that most E4 fields (nucleotide 32994-34998) are lost 

3. Construction of defective adenovims which discovers tTA inductively In order to act as 
the monitor of the manifestation of a tTA an^ay. the CMV minimum promoter who makes a 
system self-induction nature and who included seven copies of a tetO anBy in 5* end is 
used. In fact, production of some tTA molecules of a non-guideid promoter activates the 
system, or ( as mentioned above, / that E4 field was lost ] - or two adenovims vectors 
,pTG4684 and pTG4685 which are not lost are produced. 

The CMV promoter of pUHD 15-1 is exchanged for the homologue which was isolated from 
pUHD 10-3 in the fomi of a Xhol-EcoRI fragment and which can be prepared. pTG4659 is 
obtained. The cassette is isolated from the latter by Sspl and Hpal cutting, cloning is carried 



out into the vector pTG8343 by which linearization was carried out by Bglll. it processes in 
a Klenow fragment, and pTG4675 is obtained ( drawino 8) . Subsequently, joint 
transfonnation of the E.coli stock BJ is carried out by pTG4662 or pTG4663 by which 
linearization was carried out to the above-mentioned vector processed by SgrAI and BstEII 
with Enzyme Clal. and the virus vectors pTG4684 ( drawino 9 ) and pTG4685 ( drawing 10 ) 
are obtained by homonous recombination. 

Virion may be obtained with the easy transfection of suitable cell lineage like [ in the case of 
Example 2.1 ] under [ of a tetracycline ] absent (addition of the antibiotic to the culture 
medium which has the inhibition effectiveness in the imprint of tTR and ORF 6 and 7 which 
can be adjusted according to a tetO array). 

4. Micro infection and functional trial of micro titration An experiment is conducted in parallel 
in 1653 cells with which 293 cells, E1. and E4 function to compensate El function is 
compensated. A cell is made to distribute to a culture plate with the base of abbreviation 
5x104 cell / well. Subsequently, it is made to transfect by the vector 4682-pTG 4685 which 
has them examined. Both cell types estimate those (based on those incidence) capacity 
that fonns a plaque, and those sizes. As control, although it cames out considerable to the 
first generation adenovirus vector (deletion of El and E3), and a second generation 
adenovirus vector (additional deletion of E4) respectively, it is discovered, tTA is twisted 
and rean-anged and vectors pTG4662 and pTG4663 are used. 

Generation of virion can be easily detected by both cell lineage from pTG4662 (fomiation of 
a big plaque appears quickly). pTG4663 gives the small plaque which can be proliferated 
only in 1653 cells with which El and E4 are compensated about the field, and appears later. 
About vectors pTG4682 and pTG4684. those transfection to the inside of 293 and 1653 
cells and formation of the subsequent big plaque which can be identified easily are prompt 
(behavior similar to pTG4662 control). 

The vectors pTG4683 and pTG4685 by which E4 field was lost show the behavior which 
was equal to pTG4663, and although virion appears slowly and forms the plaque of small 
size in case of 1653 systems, a plaque is not detected in case of 293 systems. 
It seems that it is shown that is not [ these data ] disadvantageous for virus multiplication, or 
it is not hamriful to cell proliferation. [ of a manifestation of tTA ] 

As mentioned above, this technique may be applied to the system (293/pTG4673) and 
vectors pTG4696 and pTG4697 of Example 1 . 

Example 3: it is construction of the complementation system 5606 about El and E4 
function, and the manifestation of E4 can be guided by tTA produced by the system In this 
example The CMV minimum promoter (at least the imprint initiation section is received - the 
53rd place) accompanying 5* end for seven continuous tetO arrays deserves. Are obtained 
by the transfection of 293 cells in the vector pTG5606 which held the anray which carries 
out the code of ORF 6/7 put under control of the promoter called pCMV* below, and the tTA 
in addition to pac selector genes. The complementary cell lineage which can perform 
growth of El- and E4-defective adenovims is indicated. By this self-induction system, it acts 



positively in a tetO array and production of some tTA molecules of the minimum CMV 
promoter who pan make composition of these very thing and composition of ORF6/7 
product amplify in amount sufTicient for the effective complementation of a defective vector 
is enabled in the first place first. 

1 . Construction of plasmid pTG5606 Although a vector pTG4688 is built at the first process, 
this is obtained from cloning to the inside of the vector pTG4677 (Example 2.1) cut with 
these enzymes of these of the cassette (a CMV promotor / enhancer-tTA) refined from 
pTG4673 (Example 1.1) by which cleavage was carried out by Hpal and Pvul. A vector. 
PTG5606 is obtained from the above-mentioned vector by the pemiutation of the CMV 
promotor / enhancer by promotor pCMV* which caq he adjusted. For this reason, after 
carrying out linearization of the pTG4688 by enzymis/Scal-Xbal. the Scal-Xbal fragment 
which holds pCMV isolated from pTG4659 is inserted. In this way. the produced plasmid 
PTG5606 ( drawing 11) contains the three following manifestation cassettes. : pCMV* 
promotor. The first cassette vi^ich consists df the|irTays and SV40 virus poly A arrays 
which carry out the code of the tTA transformer activator, the ^iscond cassette which 
consists of the puromycin resistance genes (pac gene) and SV40 virus pA arrays undei- 
control of the initial promotor of - and - With a pCMV promotor Adenovirus 5 
accompanied by the poly A signal of self after that The third cassette which consists of 
anBys which carry out the code of ORF 6/7. 

2. Production of complementation system 5606 4x106293 cells (ATCC CRL1573) are 
cultivated by the DMEM culture medium (Dulbecco alteration Eagle culture medium) under 
existence of 10%FCS. About 70 to 80% at the rate of confluence, they are distributed to 
some pans, and it transfects in the plasmid pTG5606 of after that lOmicrog or 20microg 
(Gibco-BRL transfection kit; reference 530-81 20SA). A cell is cultivated 48 hours after by 
the selective medium (the first week is 1microg/ml puromycin 0.7microg/ml and after that). 
A resistance clone is made to amplify under existence of a tetracycline suitably by the 
above-mentioned selective medium. 

The latter demonstrates the repressor effectiveness in a tetO an^y. the purpose which adds 
it is decreasing composition of the manifestation product of ORF 6/7. it has cytotoxicity, and 
cell death may be drawn. For this reason, three batches were respectively made according 
to the tetracycline concentration contained in the culture medium by ml in Omicrog ( ml ] /. 
imicrog [ ml 1 /. and Smicrog /. It appears irrespective of the amount and culture condition of 
DNA by which many clones were transfected. 

The clone which carries out the coincidence manifestation of the El and E4 gene was 
screened with micro infection and a micro titration technique. 5606 clones of about 100 are 
infected in low moi (multiplicity of infection) by the E1-E4 defective adenovirus vector (for 
example, international application W094/28152 reference). A cytopathogenic effect is 
observed 48 - 72 hours after infection about those 10 - 16% according to the batch with 
which they were obtained. A cytopathogenic effect is the proof of growrth of a duplex 
defective virus, and is reflecting the capacity of the clone about the transfonner 



complementation. A microwell titration technique estimates the potency of infectivity virion 
by the pemfiissive cell. For this reason, freezing-defrosting of 3 cycles recovers virion from 
an infection culture, serial dilution of the virus supernatant to titrate is canied out with the 
base of lOOmicrol / well, and 4x1041653 cells are made to contact. A different dilution scale 
factor estimates virus titer roughly by observation of a cytopathogenic effect. 5606 most 
productive clones (it is a cytopathogenic effect at a high dilution scale factor) are chosen by 
pfu/ml and ifu/ml for still more exact research of yield. 

You cultivate 5606 selected clones (5x105 cells), and make it again infected by the E1-E4 
adenovirus vector. For example, it is possible for El. E3 (nt28592-30470), and E4 
(nt32994-34998) field to be lost, and to use the vectors AdTG8595 and AdTG465.1 which 
contained respectively the cassette for object gene expression, the MLR-LacZ promoter, 
and the MLP-CFTR gene promoter instead of El. As mentioned above, virus supernatants 
are collected, a pemriissive cell (a system 1653 or 5606 production clone) is infected in the 
virus supernatant of a suitable dilution scale factor, and a potency pfu/ml is investigated by 
counting a dissolution plaque in an agar. # Two clones called 5-19/1. and #5-38 show an 
one to 5x109 pfu/ml potency (titration is performed by these very thing). The yield (ifu/ml) of 
an infectivity particle is evaluated by counting the infected celt which discovers an object 
gene. For this reason, the virus supernatant obtained from 5606 clones infected in 
AdTG8595 is titrated by these very thing, an adherent cell is fixed 48 hours after infection 
(PBS buffer solution which contained formaldehyde and 0.2% glutaraldehyde 2%), and 
production of a beta galactosidase is made to visualize by coloring matter X-Gal (fdr it to be 
1mg/ml among the PBS buffer solution with which the 5mM femcyanide K, the 5mM 
ferrocyanide K. and 2mM(s) MgCI2 were added). The obtained potencies are 1010 and 
1011 ifu(s)/ml. 

Finally, a disadvantage crack, the manifestation of anaphase virogene is because it may 
produce the defect of the assembly of virion, although it is checked that there is nothing. 
Production of a fiber and penton investigates by Western blotting about the pellet of the 
infected cell collected after the cycle of freezing-defrosting. Some of antibodies (Henry et 
al., 1994. J.Virol.68, 5239-5246) to a fiber or antibodies (Boulanger et al., 1973. 
Eur.J.Biochem.39, 37-42) to a penton base, and cell extracts that are equivalent to the 
protein of 3microg using a peroxidase-labeling anti-rabbit antibody (Amersham, MA 934) 
after that perfomi analysis according to a standard technique. Visualization is performed 
using an ECL detection kit (Amersham, RPN 2106). By the data, when E1-E4 adenovims 
obtained from two clones [ 5606 ] is obtained in 293 cells infected by the E1-vinjs, rt is 
shown that anaphase protein can be produced on near level. 

As a conclusion, 5606 clone #5-19/1, and #5-38 are El and E4 complementation systems 
-which can make a duplex defective vector amplify with the potency exceeding 1x109 pfu/ml, 
and the potency which is equal to large-scale production. 

Example 4: it is constmction of the complementation system 9579 about E1 and an E2A 
function, the manifestation of E2A can be guided by tTA. and the latter is produced by that 



system This example has indicated the ' complementary cell lineage which can perfomri 
growth of El- [ which is obtained by the transfeclion of 293 cells in the vector pTG9579 
which performs the self-induction nature manifestation of DBP protein according to the 
same principle as a precedent ], and E2A-defective adenovirus. 

1. Construction of vector pTG9579 A vector pTG9579 is built as follows. : 3' end of 
adenovirus 5 genome Is isolated from production of the genomic DNA cut by Dral-BsmBI. 
Subcloning of the corresponding fragment is carried out all over the Smal part of a vector 
pUC19 (Gibco BRL), and the middle vector pTG9568 is obtained. It turns out that the halt 
codon of a DBP array has broken in Oral cleavage. It is restored by EcoRV of pTG9568 of 
genome mold and a fragment including the right aravj acquired from the suitable primer by 
PGR magnification, and installation between BamHI i^arts. pTG9571 is obtained. 
The cassette for a manifestation and SV40 of a neo gene (Colbere-Garapin et al.. 1981. 
J.Mol.Biol., 150, 1-14) which carry out linearization of the vector pUHD 10-3 by Hind III, 
process in a Klenow fragment independently, and kre directed by the initial promoter pA 
signal is inserted. In this way. after carrying out linearization -of the obtained vector 
pTG9555 by Xbal and giving an operation of a Klenow fragment after that, cloning of the 
fragment which held the DBP array isolated from pTG9571 after processing in the cleavage 
and the Klenow fragment in Xhol and EcoRI is canied out. /The Hpal-Xhol fragment 
(Klenow) finally Isolated from pTG4659 which held the cassette fbr tTA gene expression is 
introduced all over the Xhol part processed in the klenow fragment of the vector pTG9577 
made from the previous process, if it summarizes - latter The array which carries out the 
code of the tTA transfomier activator after that to a pCI^ ' promoter, and an SV40 virus 
the first cassette which consists of poly-A arrays, and the second cassette which consist of 
the antibiotic G41 8 resistance neo genes and the 8740 virus pA an-ays under control of an 
initial promoter - and - The third cassette which consists of the arrays and the SV40 virus 
pA an-ays which carry out the code of the adenovi'ms 5DBP protein under control of a 
pCMV* promoter be included. 

Production of the functional DBP protein by pTG9579 may be checked with temporary 
transfection to the inside of 293 cells. If it says simply, it will transfect by the vector of 
Smicrog by the calcium phosphate method, and 1x106 cells will be cultivated after that 
under existence (1micreg/(ml)) of a tetracycline or under absent. Cells are collected four 
days after transfection, a cell pellet is processed with the dissolution buffer solution (50mM 
Tris-HCI, ImM MgCI2, 1mM EDTA, 5mM KCI, 150mM NaCI, and 1% Triton X-100) of 
lOOmicrol, and protein is dissolved. 7micro of protein extracts I is dissolved in the 
5%beta-mercaptoethanol content Tris-glycine addition buffer solution, and PAGE 
electrophoresis is given 8 to 16% under denaturation conditions. Adenovirus DBP protein is 
jmade to uset and visyaifee DBP protein for a specific antibody (Reich et al.. 1 983, Virology, 
and 128,480-484;, for example, mouse monoclonal antibody alpha72KB6-8) and a 
peroxidase-labeling sheep anti-mouse immunoglobulin antibody (Amersham;NA 931) by 
Westem blotting, after transfening to a nitrocellulose membrane. An ECL kit (Amersham, 



RPN 2106) performs visualization. The result shown by drawing 12 shows. that It is 
produced In 293 cells by which DBP protein was temporarily transfected by the vector 
pTG9579 from a manifestation decreasing under existence of a tetracycline, adjusting. 
2. Production of complementation system 9579 3x106293 cells are transfected using the 
plasmid pTG9579 of 20microg (Gibco-BRL transfection kit; reference 530-81 20SA). It is a 
clone G418 It chooses under 600microg [ // ml ] and tetracycline Imicrog/ml existence, and 
examines about those capacity to make DBP protein produce with the above-mentioned 
Western-blotting technique. Among those, 20%, when obtained by gmDBPB system under 
existence of dexamethasone, DBP of an amount detectable on near level is discovered, 
and two are called #7-44 and #7-32 among those. The latter system is a reference . System 
for the complementation of an E2A function (Brough et al.. 1992, Virol. 190,624-634). It 
originates in the HeLa cell transfected by the manifestation cassette including the array 
which canies out the code of the DBP directed by the dexamethasone inductivity MMTV 
promotor. 

You cultivate a DBP positivity clone and make it infected in moi>=1 by adenovims H5d1802 
which have a defect in an E2A function (Rice and Klessig, 1985. J.ViroL56.767-778). Two 
days after infection, serial dilution of the virus supernatant is collected and carried out after 
the dissolution of the cell by the continuation cycle of freezing-defrosting, and it titrates by 
the permission system gmDBP6. Existence of virion is observed by the supernatant 
obtained from clone #7-44 and #7-32. and shows those capacity to compensate an E2A 
function. It experiments in the same type by the vector pTG9542 (El- (LacZ). E2A-, and 
E3-). An infectivity particle is produced and these two clones show that a duplex defective 
vector is made to increase and amplify, and it gets. Furthermore, since it cannot increase by 
293 systems, these particles can check the absence of E2A-phenotype and the revertant 
In the magnification experiment conducted by clone #7-44 infected by AdTG9542 vims, 
when titration was perfonmed four days after infection, one about 125 times the 
amplification factor of this was shown. 
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1. although it is a virus vector including a manifestation unit with one or 
more virogenes and the manifestation unit is functionality in a 
complementary cell - a host cell - functionality - not but - and the virus 
vector which comes to contain one or more different-species regulator 
arrays. 

2. Virus vector according to claim 1 which comes to contain one or more 
regulatory sequences to which manifestation unit activates manifestation 
of virogene under existence of inducer, and which can reach and can 
check manifestation of virogene under existence of/or repressor. 

3. Vims vector according to claim 1 or 2 on which regulatory sequence 
can act on stability of imprint, expanding, transportation, and messenger 
RNA, or level of translation. 

4. A regulatory sequence is the level of the promoter of a manifestation 
unit, and the virus vector according to claim 3 set further especially for 
the upstream of a TATA box. 

5. A manifestation unit is TAR. RRE. GRE. PRE. ERE. and Gal4. Virus 
vector given in any 1 term of claims 1-4 which come to contain a UAS 
array and one or more regulatory sequences chosen as a list from the 
regulatory sequence of the regulatory sequence of a metallothionein 
gene, a bacteria tryptophan lactose, and the tetracycline operon. 

6. Virus vector according to claim 5 which comes to contain one or more 
regulatory sequences originating in the tetracycline operon set for the 
upstream of promoter's TATA box in order to give promoter by whom 
tetracycline transformer activator (tTA) type inducer is activated, and 
manifestation unit is controlled by tetracycline. 

7. Virus vector according to claim 5 which comes to contain one or more 
regulatory sequences originating in the tetracycline operon set on lower 
stream of a river of promoter's TATA box in order that manifestation unit 
may give promoter controlled by tetracycline repressor (tetR). 

8. Virus vector given in any 1 term of claims 1-7 originating in virus 
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chosen from Herpes virus, cytomegalovims, AAV (adeno-associated 
virus), poxvirus, and adenovirus. 

9. Adenovirus vector according to claim 8 originating in hybrid Containing 
adenovirus of Homo sapiens, dog, Tori, cow, rat, sheep, Buta, or the ape 
origin, or different adenovirus genome fragment of the origin. 

10. The vims vector according to claim 8 or 9 which has a defect in a 
duplicate. 

11. The adenovirus vector according to claim 10 which lacks ail or some 
of E3 field by all or some of El fields, and the case at least. 

12. An adenovirus vector given in any 1 term of claims 9-1 1 which come 
to contain one or more manifesteition units with one or more virogenes of 
E2, E4. or L1-L5 field. 

13. The adenovirus vector according to claim 12 which comes to contain 
a manifestation unit with one or more regulatory sequences originating in 
the tetracycline operon set for the upstream of a promoter's TATA box 
and the open reading frames (ORF) 6 and 7 of E4 field so that a 
tetracycline transfomier activator (tTA) type inducer may be activated 
and the manifestation of a reading frame may be controlled by the 
tetracycline. 

14. A virus vector given in any 1 term of claims 1-13 which come to 
contain the outpatient department nucleotide sequence put under control 
of an element required for a manifestation at a host cell. 

15. The virus vector according to claim 14 chosen from the gene to 
which an outpatient department nucleotide sequence carries out the 
code of cytokine, a cell or a nucleus receptor, ligand. a coagulation 
factor, CFTR protein, an insulin, JISUTO lophine, a growth hormone, an 
enzyme, enzyme inhibitor, a polypeptide with the antitumor effectiveness, 
bacteria, a parasite or a virus especially the polypeptide that can prevent 
HIV infection, an antibody, a toxin, immunotoxin, and the marker. 

16. Infectivity virion which comes to contain the virus vector indicated by 
any 1 term of claims 1-15. 

17. The eukaryon host cell which comes to contain the infectivity virion 
indicated by the virus vector or claim 16 indicated by any 1 term of claims 
1-15. 

18. The complementary cell which comes to contain an inducer and/or 
repressor. . 

1 9. The complementary cell according to claim 1 8 which comes to 
contain the DNA fragment which canies out the code of an inducer 
and/or the repressor. 

20. The complementary cell according to claim 18 or 19 originating in 
293 systems. 

21. It is Cell. Complementary [ of Adenovirus Vector Which Has Defect In 
El Function, Second at Least One Anaphase, or Initiail Adenovirus 
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Function 1 - Business - Put under control of an element required for a 
manifestation in a (i) complementary cell. The first cassette for the 
manifestation of all or some of E1 fields of adenovirus, It reaches. Put 
under control of an element required for a manifestation in (ii) 
complementary cell. The second cassette for the manifestation of the 
anaphase of adenovirus other than E1 field, or all or some of initial fields 
(the above-mentioned element contains one or more regulatory 
sequences indicated by any 1 term of claims 5-7) 
A complementary cell given in any 1 temi of claims 1 8-20 which 
becomes by ******. 

22. The complementary cell according to cliim 21 into which the element 
of the second manifestation cassette come^ to contain the minimum 
promoter accompanying 5' end for the tetO array of 1-20. 

23. The complementary cell according to claim 22 into which the element 
of the second manifestation cassette com^s to contain the minimum 
promoter of the CMV virus (cytomegalovinlis) origin accompanying 5' end 
for seven tetO arrays. '■ 

24. complementary [ of the adenovirus vector which has a defect in El 
and E4 function ] - business - a complementary cell given in any 1 term 
of claims 18-23 whose second manifestation cassetted it is a cell and are 
all or some of cassettes for a manifestation of E4 fields of adenovirus. 

25. The complementary cell according to claim 24 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette cames out the code of the open reading frames 6 and 7 (ORF 
6/7) of E4 field of adenovirus. 

26. complementary [ of the adenovirus vector which has a defect in E1 
and E2 function ] - business - a complementary cell given in any 1 term 
of claims 18-23 whose second manifestation cassettes it is a cell and are 
all or some of cassettes for a manifestation of E2 fields of adenovinjs. 

27. The complementary cell according to claim 26 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette carries out the code of the DBP protein (DNA-binding protein) of 
E2 field of adenovims. 

28. The complementary cell according to claim 26 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette carries out the code of the temperature sensitive mutant of the 
DBP protein of E2 field of adenovirus. 

29. It is Cell. Complementary ( of Adenovirus Vector Which Has Defect In 
El Function, Other at Least Two Anaphases, or Initial Adenovirus 
Function ] - Business - Put under control of^n element required for a 

- - manifestation in-a-complemehtary cell ^nd the prdmbtor preferably 
indicated by claims 5. 6,..or 7. A complementary cell given in any 1 tenm 
of claims 1 8-28 which come to contain the third cassette for the 
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manifestation of the anaphase of adenovirus other than E1 field and. the 
adenovirus field of the second manifestation cassette, or all or §ome of 
initial fields further. 

30. It is Object for Complementation of Adenovirus Vector Which Has 
Defect in E1 , E2, and E4 Function. Put under control of an element 
required for a manifestation in a (i) complementary cell. The first cassette 
for the manifestation of all or som.e of E1 fields of adenovirus, Put under 
control of an element required for a manifestation in a (ii) complementary 
cell. The second cassette for the manifestation of all or some of E4 fields 
of adenovirus. It reaches, (iii) Put under control of an element required 
for a manifestation In a complementation cell. The third cassette foir the 
manifestation of all or some of E2 fields of adenovims is included. The 
complementary cell according to claim 29 into which the 
above-mentioned element of the second and/or the third manifestation 
cassette comes to contain the minimum promoter of the promoter 
accompanied by at least one tetO array, and the CMV virus 
(cytomegalovirus) origin further especially accompanying 5' end for 
seven tetO arrays. 

31. A complementary cell given in any 1 term of claims 18-30 whose 
potency of the virion produced by the complementary cell is more than 
5x1G8pfu(plaque-forming unit)/ml. 

32. A complementary cell given in any 1 term of claims 18-31 whose 
potency of the virion produced by the complementary cell is more than 
1x1010ifu(infective unityml. 

33. In Order that Virus Vector Indicated by Any 1 Terni of (I) Claims 1-15 
May Obtain Transfected Complementary Cell It is introduced into the 
complementary cell which can carry out the complementation of the 
above-mentioned virus vector by in trans. It is cultivated under conditions 
suitable in order that the complementary cell by which the (ii) 
above-mentioned transfection was earned out may perfomi manifestation 
of virogene, and production of the above-mentioned infectivity virion. It 
reaches, (iii) The production approach including the above-mentioned 
infectivity virions being collected in a cell culture object of the infectivity 
virion indicated by claim 16. 

34. The approach according to claim 33 by which a virus vector is an 
adenovirus vector and a complementary cell is indicated by claim 20. 

35. In Order that (I) Adenovirus Vector May Obtain Infection 
Complementation Cell It is introduced into the complementary cell 
indicated by any 1 term of claims 21-32. It is cultivated under conditions 

..suita.bjein order that the complementary cell by which the (ii) 
above-mentioned transfection was carried out may perform manifestation 
of virogene, and production of the above-mentioned infectivity virion. It 
reaches, (iii) The production approach of an infectivity adenovirus 
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particle including the above-mentioned infectivity virions being collected 
in a cell culture object according to claim 34. 

36. The physic constituent which comes to contain the complementary 
cell Indicated by any 1 term of the infectivity virion obtained using the 
virus vector indicated by any 1 term of claims 1-15, and the production 
approach which was indicated by claim 16 or was indicated by any 1 
term of claims 33-35, the eukaryon host cell indicated by claim 17. or 
claims 18-32 combining the vehicle permitted from a pharmacological 

viewpoint. • u 

37 It Can Set to Manufacture of Drugs for Therapy of Homo Sapiens b\ 
Gene Therapy, or Animal Object. The viixis iJector indicated by any 1 
term of claims 1-15, the infectivity virion obtained using the production 
approach which was indicated by claim 16 or was indicated by any 1 
term of claims 33-35. The therapy or prophylactic use of a 
complementary cell indicated by any 1 tern^ of the eukaryon host cell 
indicated by claim 17 or claims 18-32. : 
38. Use according to claim 37 combined with repressor. 



[Translation done.] 
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